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fairer profit than the shareholder in electrical supplying will receive 


The accounting for this seeming anomaly is simple. The gas man and 

the electrician use or employ virtually similar agents for the production | 
of the matter that they sell, but the method of treating the matter is 

quite different, in that the former does not eat his cake before he makes 

it, and, having made it, if he watches even ordinarily well, he knows 

where it is all the time. Carbon, of course, in some shape or other, is 

the beginning and the end of the making of gas and electricity, so far 
as such manufacture is concerned in lighting, heating or power sup- 

plies, and its easiest transformation and conservance to the point of use 
are the things that tend to its better use commercially, either from the 
consumer's or producer's standpoint. Loss of energy is about equal to 
the conservation of energy in the case of gus distribution, but the elec- 
trician’s loss comes in twice when he essays to distribute. However, 

the lesson which seems to be taught by the signs of the times is that 
those controlling electric lighting plauts, in even large centers of 
population, are extremely anxious to secure ownership in the gas 
plants, to the end that charges to consumers may be regulated on the 
electric rather than on the gas basis. This would seem to be especially 
true of New York city at the present time, the current control of the 
lighting of which from central stations is being bitterly disputed ; but 
the result of this contest, which is merely instanced as a sign of the 
times, will only go to show that gas will remain the money maker un- 

til such period as the hopes of the Tesla school of electrical current 
suppliers are proved realities rather than pure fancies. 





VITRIFIED CLAy Pipe INsTgEAD OF IRON FoR Gas Mains.—Our cur- 
rent number contains the closing chapters of the proceedings of the last 
meeting of the Western Gas Association, and in the records will be 
found a paper, by Mr. Irvin Butterworth, of Columbus, Ohio, on the 
subject named in the foregoing caption. Titularly, its inspiration is 
revolutionary, but its lines are far from either revolutionary or im 
practical ; in fact, we look for them to bear good and peaceful results 
There is no seemiug good reason why vitrified clay pipe should not be 
used for conveying gas ; in fact, it is rather queer that its extended em- 
ployment on such account had not been practiced long ago, or at least 
since a good, sound article of the sort has been easily attainable, which 
opportunity has existed for many years. Perhaps the main objection 
to its use has been the lengths to which it has been ordinarily built, 
but the ‘‘ long or the short” of it will not be a final bar, in that there 
is no good reason why it may not be moulded to any fair length. To 
our thought the scheme looks perfectly feasible, and it is our belief 
that its trial on an important scale is but a question of short time. Mr. 
Butterworth is to be congratulated, no matter what the nature of the 
role was that he played, on his courage in setting his subject out as he 
did. 

Notges.—Mr. Nicholas Doyle, formerly of Newark, N. J., has been 
appointed Manager of the Haverhill (Mass.) Gas Light Company. 
The Lighting Committee of the Camden (N J.) City Council has agreed 
to award the public lighting of the city, so far as the same is performed 
by gas, to the Camden Gas Light Company for the period of one year. 
The price agreed on is $20 per lamp, on an all night and every night 
basis.——At the annual meeting of the Lockport (N.Y.) Gas and Elec- 
tric Light Company the following officers were chosen : Directors, H. 
B. Wilson and §. R. -Bertron, N. Y.; Denman Blanchard, Boston ; 
and S. Curt Lewis, A. H. Ivins, H. J. Chadwick and E E Witherby, 
Lockport ; President, H. B. Wilson; Vice President and Secretary, 
E. E. Witherby ; Treasurer, A. S. Cooke ; Assistant Secy. and Treas., 
W. F. Douthirt. From the Superintendent’s report the stockholders 
had the satisfaction of knowing that the net earnings of the Company, 
for the year ended June 30th last, amounted to something over $25,000. 
——Upon the purchase of the plant of the Charlotte (N. C.) Gas Com- 
pany by the Charlotte Consolidated Construction Company the old 
works were shut down, the supply of the city being altogether carried 














[OFFICIAL REPORT—REVISED BY THE SECRETARY—CONCLUDED Fry 
PaGE 53. ] 
PROCEEDINGS, TWENTY-SECOND ANNUAL MEET- 
ING, WESTERN GAS ASSOCIATION. 
— i 


HE.Lp aT HoTEL PFISTER, MILWAUKEE, WIs., JUNE 14, 15 AND 16, 18°), 





Seconp Day, THURSDAY, JUNE 15—AFTERNOON SESSION. 


The Association reconvened at 2 o’clock, P.M., President Copley ov- 
cupying the Chair. At the suggestion of the President the proceedinys 
were opened by finishing the contents of the 


QUESTION BOX. 


No. 6. ‘* What methods can be recommended for the better using 
or disposing of tar ?”” 


The President—Has anyone an idea on this subject ? 

Mr. MacMillan—A good way would be to burn it up. I understand 
that only about 1} to 2 cents per gallon is offered for tar, and so I think 
the better plan would be to use it as fuel. 

Mr. Kellogg—I read a statement not long ago which showed that tar 
had a value of 5 cents per gallon when used in the generator on the 
down run. Iam not prepared to give the details, but it was claimed 
that it was worth more in that way than in any other. 

The President—Can Mr. Butterworth answer the question ? 

Mr. Butterworth—At Columbus we have been distilling our tar for 
the last five years, and to very good advantage. We have in the past 
week disposed of our tar for the next five years. I do not know at 
present of any better way of permanently procuring better results, or 
of developing more revenue from tar, than by distilling it. 

Mr. Odiorne—This suggestion may be of some avail. In the putting 
down of brick pavements see that the parties interested have the speci- 
fications include coal tar joints. This is a great advantage. It is so 
used in Chicago largely, and those in many other places might in this 
way provide profitable means for using some of the tar. 

Mr. Atwater—If my recollection is accurate for the last 10 years tar 
has been worth only 3 or 4 cents per gallon. If I am wrong in that 
statement I would like to be corrected. 

Mr. Odiorne—Nearer three than four. 

Mr. Atwater—Nearer three than four at the point of production, but 
perhaps nearer four than three at the point of consumption. I think I 
am also right in saying that the price has now fallen at the point of 
production to nearer two cents than three. Therefore it becomes a 
material question whether other methods can be devised whereby thie 
demand for and value of tar can be increased. Ultimately tar can be 
burned, and it has a fuel value of perhaps 14 times its weight of coal. 
That is, if coal is worth $2 per ton tar is worth about $3 per ton to 
burn. That 1s certainly a low valuation, although there is a slight 
saving in freight which might be considered. If it is possible to get 
any further utility out of that product than simply its fuel value, | 
think we are all interested in knowing it. I am specially interested in 
it, and wish to do anything I can to ameliorate the present condition. 
In Europe the practice has been to turn the tar into the form of briq- 
uettes, and to day the tar and pitch havea greater value there than 
they have in this country. Perhaps I may be wrong in that state- 
ment, but the last quotation I saw was 25 shillings per ton in London, or 
$6 per ton, which I think is better than 2} cents per gallon. Pitch is worth 
about $6 or $7 per ton there, which perhaps is not so very far different 
from the price here. Asa great deal of pitch has been exported from 
England to this country it would seem as if the price here ought to be 
as good as the price there. The foreign pitch has been largely absorbed 
in the making of briquettes—a form of fuel of which we know ver} 
little about here. I have used them abroad and find them to be a very 
usefuel fuel. The conditions in this country, with cheaper coal and 





on from the new works. The gas business of Charlotte, however, has 
so increased that the Construction Company has been obliged to extend 
its generating capacity, with the result that a contract therefor has been 
awarded to the United Gas Improvement Company. Under the terms 
of the contract the U. G. I. folks will install a set of standard, double 
superheater water gas apparatus up to a daily capacity of 250,000 cubic | 
feet.——The last act in the consolidation at Memphis, Tenn., has been | 
played through the union of the pipes of the New Memphis and the| 
Equitable Gas Companies. The plant in South Memphis is to be shut | 


down.——At the annual meeting of the Peoples Gas Light Company, 
of Rutland, Vt., the Directors elected were: S. M. Wilson, J. W. 
Cramton, Geo. H. Verder, Thomas J. Lyon, Charles W. Mussey and 
F. A. Field. 





longer haulage for the briquettes, would affect the demand for th: 
latter, and I do not know whether those conditions can be overcome - 
but it does seem to me that, either in the form. of briquettes or in som: 
other form, it should be possible to get a higher value for tar than we ar‘ 
obtaining at the present time. 

The President—Can Mr, Steinwedell tell us what they are doing wit! 
coal tar in Germany ? 

Mr. Stein wedell—The principal use of it there, so far as I am in- 
formed, is to distill it. This is especially so in the case of Russia, wher: 
they have at Warsaw a very large tar distilling plant. Of course, in 
a plant of that kind, it is requisite to have the most efficient apparatu: 
and also experienced men to handle it. The aim in such works is by 
working up the tar to reap all the profit instead of having it go throug! 
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other hands. It is a very common practice there to heat parlors with 
briquettes, which are made from coal dust, ground up and cemented to- 
gether with pitch and tar which had been boiled down. I have never 
seen it used for heating benches. 

The President—The next question is : 


No. 7. ‘* In view of the unprecedented leakage of last winter, what 
ratio of generating capacity to maximum daily output can be 
considered safe in small coal gas works?” 


Mr. Bredel—A two-hundredth of the yearly output. There are some 
places where it might be even the year round. As the ‘‘ unforeseen 
leakage’’ of last winter depended upon unknown conditions, this is 
rather a difficult question to answer. 

The President—It seems to me Mr. Bredel has answered that it will 
depend entirely upun what the age of your horse is. The next query 
is— 

No. 8. ‘* Does it pay gas companies to pipe houses ?”’ 

Mr. Odiorne—I can give some experience in piping houses. About 
three years ago we had many small houses along our lines of mains 
which had no pipes and no connections with street mains, and found 
that the people along those streets had been discouraged about putting 
in pipes by the fact that the cost was so great. Going toa plumber or 
gasfitter to make inquiries he would measure for the work, and his esti- 
mate of the cost would be so great that it was practically prohibitory. 
We sent a canvasser along the lines of our mains, who took with him 
samples of gas fixtures, brackets, etc. He told the occupants of a house 
just what it would cost to pipe the place, set the fixtures and brackets 
at the necessary points, run the services and set the meter. Then he 
added they could pay $2 down, and thereafter pay $1 per month on 
account of the bill. In that way we gota great many customers and 
found that after they had used gas in the house, and had the fixtures 
and piping paid for (the next year probably) they would want a gas 
stove. We further found that class of customers about the best we 
had, in that they grumbled less, appreciated the worth of the gas stoves 
and paid their bills promptly and cheerfully. I think we got over 300 
new customers in our town the first year after taking up this piping 
business. We arranged to do that piping very cheaply. We rigged 
up a wagon with the necessary pipe vise, box of tools and fittings. 
The man with his helper went right to the house, took the measure- 
ments, went out to his wagon and got the pipe and put it in. He had 
no excuse for running back to the shop for tools that he had forgotten, 
or found that he had a pipe that had split, or one that had a sand hole 
in it, or anything of that kind, to make delays in the work. He did 
the work very quickly and cheaply, and it proved to be one of the best 
paying investments we have made. 

Mr. Mitchell—What did Mr. Odiorne figure the cost per drop at the 
house ? 

Mr. Odiorne—In old houses we figured it at $1 per drop—if every- 
thing is tight, $1 per drop will pay for them. If he finds a leak that 
is so difficult to locate that it takes extra time to go over the piping, 
we charge an additional $1. In new houses we charge $1 for every 
opening, and if there were a number of openings we charged a trifle 
less than that. 

The President—The next question is— 

No. 9. ‘‘Should 60° F. be taken as standard for correction in com- 
puting our records for comparison with our distribution records 
of gas sent out? In other words, would it not be more nearly 
right to base our correction on atmospheric temperature for 
making a record on which to judge our leakage and the accur- 
acy of our meters ?”’ 


Mr. J. R. Lynn—Replying to the query, I would reiterate the state- 
ment made in a previous discussion upon the same subject, that cor- 
rections for atmospheric conditions would not lessen the complication. 
In fact, such a plan would only tend to complicate matters to a greater 
extent, owing to the impossibility of ascertaining the average tempera- 
ture at the final points of registration—at the consumers’ meters. Ifa 
correction be made at the station meter, with the purpose of arriving 
at exact loss, the necessity of further and more complicated corrections 
naturally follows. It is reasonable to suppose that when we obtain 
the highest average at our works we shall also find the maximum at 
the point of consumption, and vice versa. A correction to a standard 
in the summer, therefore, increases indicated leakage, while in the 
colder season one has-a contra effect. It does not follow that averages 
would be the same or that variations between the points considered 
would always be through the same range. Viewing the matter in such 
a light, one is compelled to say decidedly that it is best to consider all 
meter statements exactly as we find them, independent of atmospheric 


| variations. With properly condensed gas there is no more occasion 
| for alteration in indicated registration of production than there would 
| be for several hundreds or thousands in sales to consumers. There 's 

no more reason why 60° should be considered a standard than that one 
'should substitute as such the mean average temperature and barometric 
| pressure of the locality in which his product is sold. Upon this latter 
| it might be even more proper to base adjustment of meters, but that 
| plan would also possess serious disadvantages, due to various locations 
of consumers’ meters, under houses, in exposed areas, or almost in di- 
rect contact with furnaces or boilers; also, the temperature of soil 
through which mains and services pass, and the rate of consumption 
governing the length of time our product is in contact with aff-ctive 
conditions. When one makes corrections under such variety of disad- 
vantages, he is obviously drawn from safe, shallow water into a deep, 
dangerous current. Temperature is not the most prominent cause of 
leakage as expressed by percentage. A large consumption per mile of 
main, with constant and careful repairs to the distributing system, not 
only reduces percentage of loss, but also, what is more desirable sti'|, 
increases earnings. Corrections at works profit nothing. 

Mr. Gimper—W hat would the gentlemandoin mycase Our station 
meter is in a little buildingin the yard where it is exposed to the rays 
of the sun from sunrise until sunset. The gas being measured at a very 
high temperature, therefore, showsa very high yield; but Ido not believe 
we sell our gas at half that temperature. All other meters are better 
protected than our station meter. Itake the temperature of the gas 
eight times per day and reduce it to an average, and at the end of the 
month make the necessary correction. 

Mr. Atwater—Do you take the meter temperature at the same time? 

Mr. Gimper—Yes. 

A Member—I would not set the station meier where it would be so 
exposed. 

Mr. Gimper--There is a frame building over it. 

A Member—I would not care to have a frame building about the gas 
works where such building could be avoided. 

Mr. Bredel—I think each engineer should suit himself about making 
comparisons, yet, as we are accustomed to taking 60° as the standard, 
and as all our calculations are made for that temperature, I think we 
should keep to that standard. As to what a man does about his own 
works he can suit himself, but if he wants to make astatement to others 
as to what he is doing, then he should take 60° as the standard of com- 
parison. 

Mr. Jenkins—As a rule the principal object among gas engineers in 
fixing a standard of temperature is to find out something about their 
leakage. In other words, it is not to determine the heat, but to ascer- 
tain the amount of unaccounted for gas. Mr. Gimper, in getting his 
gas down to 60°, puts himself in an excellent position to have a very 
small quantity of unaccounted-for gas. I think that in Galveston, or 
in any territory of the far south, he should correct it to about 70° tem- 
perature and he would get nearer his sales. I believe he averages a 
temperature of over 60° on sales. If he is making it at 60° and selling 
at 65° or 70°, there would be times when he would sell more gas than 
he would make. I have thought the matter over during the fast few 
days since I first saw this question, and I believe that in the United 
States there ought to be three different standards of temperature for 
registration in order to compare with each other on the question of un- 
accounted-for gas. I quite agree with Mr. Bredel that, if we were 
figuring on yields only, we ought to have a standard of temperature, 
for that is the only standard we have to compare on. But the unac- 
counted-for gas is the principal thing: In a paper’ which I read at 
Cincinnati, on Leakage,” I said I believed the average temperature at 
which gas was sold in that section for the twelve months of the year 
was about 50°, and I still tnink I was about correct in that statement ; 
but when you go south as far as Galveston I think gas is sold at nearer 
70° temperature. 

Mr. Doherty—I agree thoroughly with Mr. Bredel about the 60°, and 
think we should retain 60° as ourstandard and make our corrections at 
60° for the conditions existing in the particular town. I made a run- 
ning test for three months of the temperature of the water coming out 
of the ground from the city reservoir, and was surprised to find how 
close it ran to 60°, regardless of the atmospheric temperature. Now 
there are other ways of gettingwt.this, but there is no use of changing 
unless we are going to get a better method. I think 60° should be used 
for all manufacturing comparisons, and I think we ought to reduce 
the temperature of the gas sold to 60° from the temperature at which it 
is delivered. Of course we can only get at that approximately. Two 
or three thermographs placed in different sections of the city would 





1 See JouRNAL, June 14, 1897, p, 950. 
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give us the temperatures, and we could get a registration for different 
periods of the year and get it more accurately than we do now. Ido 
not think that any of us considers that 60° on the average is very far 
wrong. Gas will] not take the temperature of the ground very fast. 

Mr. Gimper—I do not quite agree with Mr. Doherty in his statement 
that gas does not take on the surrounding temperature very rapidly. I 
think it is very quickly affected by the surrounding temperature. As 
soon as gas passes out of the warm ground the pipes take on the sur- 
rounding temperature, and we get naphthalene immediately. 

Mr. Jenkins—My statement that the temperature of the gas as sold 
was about 50° was the result of a great many tests, made under the 
supervision of Gen. Hickenlooper at the works at Cincinnati. Ther- 
mometers were placed at different sections of the city and daily read- 
ings were made of the temperature of the gas which passed through 
those mains ; and his report to me, before I read that paper, was that 
the average temperature at which gas was sold at Cincinnati was 50°. 

Mr. J. T. Lynn—I will say for the benefit of Mr. Doherty that the 
average temperature at which gas is burned in Cincinnati is consider- 
ably less than 50°. I have lived in this section and have also lived in 
the neighborhood of Cincinnati, and when I have passed down to that 
section at this season of the year I have noticed a very great difference 
in temperature. 

Mr. Jenkins—The temperature of the ground does not show that dif- 
ference. 


The President—The last question on the list is— 


No. 10. ‘‘ What is the effect of gas syndicates on the gas engineer 
and the public ?” 


Mr. Copley—At the request of President Thompson and of Mr. Dunbar 
I have given this matter a little thought, and have attempted to express 
my views on this question ina few words. Itseems to methe true answer 
to this question is not of necessity entirely speculative. It isreasonably 
safe to assume that the relations of large syndicates to gas engineers 
and the public will be very much the same as they have been. When 
men associate themselves together for a particular purpose, nature does 
not vouchsafe them wisdom beyond the sum total of that possessed by 
each individual prior to such an organization ; and I believe that no 
man here will dissent from the view that the only wise policy to follow 
when dealing with the public is that in which efficiency and economy 
of service to the public are made of paramount importance. The gas 
engineers can only be affected in so far as efficiency and economy in 
service isdemanded by such syndicates and by the public. It seems tome 
a perfectly clear case that the ownership of gas companies by syndicates 
must affect the engineers and the public in exactly the same manner. 
The syndicates are composed of human beings. Some syndicates are 
good, others indifferent, and others, perhaps, not so good. The same 
may be said of every quality essential to a successful conduct of busi- 
ness. Some may be wise, and others not so wise ; but it is safe to say 
that when a body of men are associated together for a specific purpose 
the sum total of the wisdom of the individual can most effectively be 
directed to obtain any desired end. From the examples we have had in 
the past few years of syndicate control, the conclusion would be inevi- 
table that efficiency in production and service had been increased, and 
that economies have been obtained. Efficiency has been secured by an 
education of the gas engineers associated with such syndicate. For 22 
years this Association has been assuring the public that its annual con- 
ventions have been of great value to its members and to the public. If 
such is the case, how much more progress can be made by the gas en- 
gineer, when all of the records, all of the experience and wisdom of 
several other, perhaps equally intelligent, engineers are at his disposal? 
If he has a particular talent for research in any one line, a greater op- 
portunity is given for its development, because many of the thousand 
and one problems which arise are solved for him through the experi- 
ence and accumulated wisdom of some of his associates, thus leaving 
him more time and more energy to turn into newer channels. I would 
say, tosum it up in a nutshell, that the effect upon a gas engineer 
would be more to his advantage if he were willing and able to increase 
his store of knowledge, but syndicates are apt to be more devoid of the 
sentiment of practical friendship than are individuals, and if a gas en- 
gineer is unable or unwilling to learn, I would conclude that the 
chance of continuing in a soft berth would be very much reduced 
through the medium of syndicate ownership. And it seems to me that 
the interests of the public are closely identified with those of the en- 
gineer, in case he can improve the service and render it more economi- 
cal to his company, for it is certain that the public will immediately 
profit through increased efficiency, and may profit by a reduction of 
rates, 





The President then introduced Mr. F. H. Shelton, of Philadelphia, 
Pa., who read the following paper on 


DISTRIBUTING GAS UNDER HIGHER PRESSURE. 


Mr. President and Members of the Western Gas Association: I do 
not ordinarily apologize for papers that I read before Gas Associations. 
In this instance, however, I exceedingly regret to say that I must. 
Only because of a promise made your President am I reading as here- 
in; it having happened, when the time came for preparing my paper, 
that I found myself so much occupied in several matters of such mo- 
ment to me that I simply could not take the time needful for investigat- 
ing my subject. That condition of affairs having continued since, I 
have been quite unable to go into it as I had expected, to get exact in- 
formation, or to secure the figures in detail that I would have liked to 
present to amplify and fortify my position. I have decided, therefore, 
to frankly say so to you, and to ask your leniency in your criticism, 
but in so doing to informally at least state to you what I had in mind, 
which, after all, may be as sufficient as a more elaborate paper, at least 
as far as bringing out discussion is concerned. 

I have for some time been impressed with the low pressure at which 
illuminating gas is distributed, amazingly low when one thinks of it 
and compares it with the practice in the distribution of other fluids. I 
have been wondering at the reason of it ; wondering whether there is 
good reason for continuing it, and wondering whether it would not be 
advantageous to distribute gas at a higher pressure than is the common 
practice. 

Water is distributed frequently with pressures of from 100 to 300 
pounds ; natural gas is distributed at all ranges of high pressures, even 
the '‘ low pressure” systems often ranging at a number of pounds pres 
sure. S:eam I believe is distributed in the most crowded streets of some 
of the principal cities at 200 or 300 pounds pressure. Low pressure 
steam-heating systems in house work operate at 1, 2 and 3 pounds pres- 
sure, which we think is almost no pressure at all. Yet illuminating 
gas is commonly distributed at but 2 or 3 inches of water pressure, which 
is equivalent to but 4 or ;'5 of 1 pound steam pressure. A mere zephyr, 
a pressure so slight as to scarcely more than induce motion, a pressure 
so slight that boys in dormitories by blowing down a burner can over- 
come the pressure for some considerable distance in the house pipes and 
extinguish lights in adjoining rooms. Why should not gas be distrib- 
uted at higher pressures, not necessarily at 100 or 200 pounds (although 
just as well that if desired), but at any rate at 5, 10 or 20 pounds pres- 
sure, instead of 4 or } as many inches, and thus make small pipes 
handle large quantities of gas? According to accepted authorities, 
other things being equal, four times a given pressure will double the 
delivery of gas. Taking an average of 2inches asa starting point in com- 
mon practice, about 5 pounds pressure would mean, therefore, a deliv- 
ery of about eight times as much gas as at present, and 20 pounds would 
mean about 16 times as much. If our distribution systems could, with- 
out replacing, be made to distribute from eight to 16 times more gas 
than at present, by comparatively simple and inexpensive additions and 
means, and without substituting large, new pipe, is not the idea well 
worthy of consideration ? 

Various reasons to the contrary no doubt occur, especially to those 
who are ever satisfied with present practice and who usually bring out 
objections to any proposed new departures. Enormous leakage, dan- 
ger, loss of candle power due from compressing, the expense of indi- 
vidual house governors and the expense of the compressing machinery 
are all reasons that no doubt come to mind. 

As stated, I have not had time to investigate at all the details of my 
subject. I can only give my ideas in general as they so far exist, with- 
out having as yet fully satisfied myself on some of them. For instance, 
I have not been able to ascertain the loss in candle power resulting 
from compressing ordinary: gas, to say 20 pounds, and am thus unable 
to say either to you or to myself what that loss would amount to in 
dollars and cents on this feature of a high pressure proposition. My 
impression is that the loss with moderate compression, say to 20 pounds 
—but 10 per cent. of Pintsch practice—would not be a material point, 
and could be compensated for by a little greater enrichment, and that 
the point would not stand in the way if other points were right. Nor 
have I had a chance to ascertain the cost of compressing machinery, 
and of figuring its operation as against the interest on the investment 
of larger mains. The balance, however, must be far in favor of com- 
pressing, as the cost of a suitable exhauster for drawing gas from the 
holder and forcing it into the mains at a few pounds pressure (or of 
such a compressor as is used for air compression or by the Pintsch 
people) would be but a fraction of the cost of changing a system of gas 





mains to the sizes sufficient to handle several times present capacity. 
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In these days of delicate regulation and governors it further does not 
seem to me the governing of such pumping outfit should be a very 
difficult problem. 

The leakage question to my mind is a more immediate one, especially 
in connection with existing leaky mains. To put a great many times 
more pressure on such would first require the overhauling of prac- 
tically every joint, which expense of course would have to be figured 
against the proposition. But it is probably truthful to say that a ma- 
jority of gas mains at large would no doubt be a good deal better for 
an entire overhauling, and when once done—in a manner to be sug- 
gested—the work would be done practically for all time. My idea is 
that, to make a present system tight for high pressure, it would be de- 
sirable and necessary to inclose each hub and spigot joint with a spec- 
ial fitting in the nature of a light cast iron sleeve made in two pieces, 
which could be bolted on to the pipe and envelop the joint, using a 
cement at the contact points for tightness, the original hub and spigot 
joint maintaining the strength of the main and the sleeve serving only 
to prevent the escape of joint leakage. To get at the joint would be 
easy, by simply unbolting and detaching such envelopingsleeve. With 
a new street main system, designed for high pressure, I should be 
te npted to use wrought iron pipe with screw joints and thus, in the 
simplest way, get tightness and insurance against leakage. I at once 
hear objections to the use of wrought iron pipe by those who are not in 
favor of such material for underground work. I think, however, that 
ia view of the satisfactory experience had with wrought iron pipe by 
natural gas companies on a very large scale, it is time that some of our 
former views on this point be somewhat modified. 

While it is customary for many of us to say that it ‘‘ rusts out” and 
should not be used, the fact remains that, in I think the majority of 
cases, it does not rust out to the degree looked for in theory or hoped 
for by opponents, but remains pretty tight and sound and all sufficient 
for its purpose for very many years. Certainly a number of gas com- 
panies of the best standing use it freely. If I am not mistaken the 
Standard Gas Company, of New York city, uses it entirely, and, as I 
am informed, with the result of having a lower leakage account than 
any of the other New York companies. Certain it is that miles and 
miles of it are used by the natural gas people with apparently all suffi- 
cient satisfaction. I have seen some such pipe dug out after 12 to 15 
y ‘ars’ service that looked as though it had just been put in the ground. 
I believe that (if well coated and laid with some judgment as to locality 
and nature of soil) ordinarily speaking, it wil! last a generation, and 
u itil the company can afford to replace it, or it has to be replaced by 
pipes of larger capacity. I certainly believe it to be preferable to cast 
iron for any high pressure system. 

For those, however, who disagree with. me and who would put in 
cast iron, it is undoubtedly possible to make a system tight in these 
days with'cement joints ; and, moreover, a system that will stay tight, 
short of absolute fracture. The lowest leakage accounts of which I 
hive knowledge to day are on systems made with cement joints. Lead 
j ints, of course, are good, and will hold any pressure, but they will 
not stay tight. 

It was my intention to go into this question of pipe joints rather 
fully, describing the various ones out of the ordinary that have been 
tried by the gas companies in the past, as well as those at present on 
the market ; but for the reasons already stated I have been quite un- 
able to do so. 

A principal objection to high pressure no doubt is that of increased 
danger in the event of broken pipes and leakage. Undoubtedly that 
objection bas some force. However, it does not in practice seem to 
stand in the way of distributing natural gas, which is likewise highly 
explosive, and less apt to be noticed in the event of leakage because of 
its lesser odor. It does not stand in the way of handling Pintsch gas 
at pressures of some 200 pounds, through ordinary mechanical devices 
and equipment and fittings in the immediate vicinity of many people 
and under the most trying conditions. As far as pipe and fittings go, 
those which will hold steam, natural gas, water, ammonia, Pintsch gas 
and other such fluids at high pressures, will certainly equally well 
hold illuminating gas if desired. The pipe system can be made tight 
all right enough, and will stay so to a reasonable degree. It is true, 
occasionally accidents may happen, as in running anything at high ten- 
sion or pressure, precisely as the high speed of railroad trains, the high 
voltage of electric currents, the high pressure of natural gas, etc., at 
times lead to accidents that are serious. But high pressure has not 
stood in the way of development, and in almost every business will 
usually be found accompanying a better service than before to the pub- 

» and a cheaper operating expense to the company. 


It wonld not be my idea to have any higher pressure than at present | 
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in the houses of customers ; only in the streets and service pipes. I 
would expect to insert a regulator ahead of each meter to cut down 
from the several pounds pressure in the street to 15 or 17-tenths on the 
meter and house pipes, as at present. There are several regulators on 
the market that work perfectly well and dependably. They are not 
expensive. The repairs on such are practically nothing. The natural 
gas sections are full of them. The Pintsch and other railroad gas 
lighting systems use them universally, every day in the year, and get 
practically a perfect service. 

On the question of cost, a company having, say, 1,000 customers, 
might equip them with regulators at an expense of $3,000 or $4,000. 
The interest on this investment is but $150 or $200 per year. Compare 
this with the cost of replacing from 10 to 25 miles of mains with sizes 
of pipe sufficient to distribute from 8 to 16 times more gas than at pres- 
ent, not forgetting the fact of avoiding the general opening of the 
streets, as well as the fact that with such regulators a vastly better in- 
dividual service would be given than at present. 

In a small way a tendency is developing towards pushing gas into 
street mains at higher pressure than what we call the ordinary. In 
several instances that I know of, and that no doubt will occur to you, 
a blower or pump creates a pressure on the mains higher than the 
holder pressure. Long Branch (N.J.) forces gas to Red Bank and 
Spring Lake, using individual regulators to control the service along 
the line. No trouble is experienced. Johnstown, N.Y., is fed by gas 
at high pressure from Gloversville, N.Y., a few miles distant. Eliza- 
beth, N. J., feeds Rahway, 6 or 8 miles distant. One of the Boston 
companies has a fan working directly on the street mains to increase 
the supply at certain times. New York has a run of 2 miles of pipe, I 
believe, under about 24-inch pressure. Philadelphia, for a while, 
forced gas 3 or 4 miles at somthing over 2 pounds pressure. 

These instances, as far as my knowledge goes, work all right, but 
at only to 1 or 2 pounds pressure. Why should not the practice be 
extended to 5 or 10 or 20 pounds pressure and become general? In 
only one instance that I know of is high pressure used. That is at 
Danbury, Conn., where gas of 30 to 35-candle power has, for several 
years, been pumped by a compressor under 40 pounds pressure through 
a 2-inch wrought iron pipe a distance of some 4 miles, to the town of 
Bethel, where it is distributed (through a regulator from receiving 
tanks) in the ordinary manner to the extent of several million feet per 
year. Is there any particular reason why we should in general continue 
to deliver at precisely the same rate and pressure that obtained 50 years 
ago? 

I have given you as above my ideas on the matter, informally and 
in general, chiefly in the way of suggestion, and unfortified with the 
facts, the detail and the figures that I would have liked. I trust that 
your discussion of the topic will round the matter out far better than I 
have done. 

Discussion. 

The President—Mr. Shelton’s papers always provoke discusssion, 
and I am sure this one will be no exception to the rule. The matter is 
uow before you. Shall we hear from Mr. Butterworth ? 

Mr. Butterworth—At Columbus four or five years ago we took up 
this very same question of making a radical increase in our street main 
pressure. Rather than invest a large sum of money in fortifying and 
strengthening our distribution system, so as to carry a higher pressure 
to the outskirts, we attempted to do so by the use of a governor, in the 
way suggested by Mr. Shelton, but we did not succeed in carrying the 
pressure as high as he suggests. Then we thought of doing it by 
weighting the holder. I took the matter up with holder builders and 
discussed it with them, and they seemed to think it would not be best 
to attempt it. So we abandoned the idea and spent a lot of money in 
the street mains. I think, however, that holders could be weighted 
with safety. I know that Mr. McDonald, at Louisville, weighted his 
holder for natural gas distribution by loading it with brick all over. 

The President—W hat pressure did he get at Louisville ? 

Mr. Butterworth—I think there was an average pressure of 9 or 10 
inches at the consumers’ meters. 

Mr. Runner—I have nothing to offer on the subject of pressure, but 
I have had some experience with the wrought iron pipe and cement 
joints of which Mr. Shelton speaks. We have a wrought iron pipe that 
was put down 33 years ago. at was coated with tar at the time it was 
laid, and this season we found it in as good state of preservation as it 
was the day it was originally buried. With cast iron pipe laid with 
cement joints (and a sufficient number of lead joints to give room for 
contraction and expansion) we have not had a leaky joint up to this 





hime, and we have so laid them for the past 10 years. The pipe that 
Was laid previous to this with lead joints is causing us constant tronble 





86 American Gas 








Light Zournal. July 17, 1899. 











and annoyance. About every two years we have to get down to every 
joint and caulk it up. We have kept our unaccounted for gas down 
to 5.75 per cent. of the gas used. 

Mr. Gimper—I know we would all like to distribute gas under higher 
pressure if we could do it ; but the difficulty is we have our holders and 
we cannot increase our pressure very easily. It is quite an easy mat- 
ter to put weights on top of a holder, but there are several objections 
to doing so. My Company would be glad to do it if it could. 

The President—Can Mr. Lynn give us some information on this 
subject ? 

Mr. J. R Lynn—I have never made any investigation to find out 
what the loss of candle power was. At one time I did possess some in 
formation as to the deposit of hydrocarbons in Pintsch gas but have 
forgotten just what it was. Of course Mr. Shelton does not propose to 
compress to anything like the pressure that is placed upon the Pintsch 
gas mains. In one instance in my experience we had about 14 miles 
of 2 inch wrought iron pipe running up to the depot and found that 
our leakage averaged between 25 and 30 per cent. each month. Of 
course considering that as the leakage per mile of main it would be a 
very considerable item. It would be natural to suppose that, if we in- 
creased the carrying power of the mains by increasing the pressure at 
the same time, as Mr. Shelton has stated, we are also going to increase 
the leakage in the same proportion. 

Mr. Elbert—Decreasing the size of the main and increasing the pres 
sure, thereby increasing the velocity of the gas, would in my opinion 
cause a good deal of naphthalene in the pipe. Prof. Lowe, who in Los 
Angeles, Cal., sold gas under that system with 8 or 10 inches pressure 
was troubled in that way. Whether that would happen with coal 
gas I cannot say. He was making a straight oil and water gas, using 
no coal. He had naphthalene and he could not get rid of it. That 
was in a warm climate, too. 

Mr. J. A. Mayers—I do not think we can draw any analogy between 
gas and water in respect to its distribution under high pressure. With 
water we genérally have a vessel large enough to receive it, and there 
is no danger in the results obtained from distributing water under pres- 
sure. Whereas, if gas, when being distributed under high pressure, is 
allowed to escape, it would soon create a condition which might prove 
very disastrous. The conditions are very different and cannot pos- 
sibly be made to compare any more than can thedischarge of gas from 
pipes when being sold be compared with other gas ; the one tending to 
rise upward and the other downward. The danger arising from gas 
under heavy pressure is very great. It is very much more difficult to 
control, when being distributed under heavy pressure, because of the 
large number of regulators which have to be looked after, than when 
regulated at the station. The possibility of delivering gas at a cheaper 
rate when under pressure is questionable ; and I do not think it is ad- 
visable because of the increased risk occasioned by increased pressure 
in the volume delivered. Under ordinary pressure leaks are readily 
detected, and it would take a longer time to permit an amount of gas 
to escape which would be dangerous. 

Mr. Ferrier—I wish to ask Mr. Shelton if he employed means simi- 
lar to those employed by the natural gas people ; that is to 
say, a series of feeders at high pressure, and then a series of low pres- 
sure feeders, which would increase the number of regulators necessary, 
and might be a more economical distribution than by having individual 
governors at the houses. 

Mr. J. R. Lynn—A case which has been considered in comparison is’ 
that of natural gas. We must bear in mind the fact that if there are 
any ingredients in natural gas which one would desire to retain in 
order to give primary illuminating power, they would have already 
been precipitated into the earth before we could deliver them in the 
pipe ; whereas in distributing artificial gas under the same pressure we 
would have our precipitation at the point of comparison, or along the 
pipe in some place under pressure. In natural gas all the pressure you 
have is the pressure that you start with. 

Mr. Doherty—I have been interested in this for a long time, but did 
not have the moral courage to bring it out because I could not satisfy 
myself about it. I am glad Mr. Shelton has brought it out ; but I hope 
the real engineering features of it will not be lost sight of, as they seem 

to have been so far. One of the first matters which must appeal to us 
is, ** How much volume we gain by distributing the gas under high 
pressure?’’ Our pressure generally is about 4 of a pound ; to double 


that volume we would have to increase it to 4 pound ; and at 2 pounds 
we would have 4 times the volume we had at 4; at 8 pounds we would 
have 8 times the volume ; at 32 pounds, 16 times the volume. I do not 
believe Mr. Shelton anticipates going amy higher than that ? 

Mr. Shelton—It is a question of choiee,, 


| Mr. Doherty—Then at 64 pounds we would have 24 times the flow ; 
and at 128 we would have 32 times the flow. I thought all along that 
Mr. Shelton had something up his sleeve and did not care to go against 
it. According to Pole’s formula for increasing the volume of gas by 
increasing the pressure he gets at 128 pounds 32 times the initial flow, 
while an increase of pipe from 1 inch to 4 inch would also increase the 
flow 32 times without raise of pressure. Apparently, if we are going 
to accept Pole’s formula, the volume distributed and delivered would 
not be any greater than by a 4 time increase in the diameter of 
the pipe. But we have to face another thing, and that is that 
Pole’s formula is not applicable to high pressures, nor is it appli- 
cable to very low pressures. Another thing we must consider is 
the density of the relatively smaller volume which the gas will oc- 
cupy after this compressing. That is one thing that I want to 
see settled by someone who knows more about it than I do. That is, 
what figures are we going to take to compute the size of pipe necessary 
to equal certain pressure? If we take the figures which are given us 
by the formula which we generally use for gas distribution, or if we 
take figures on natural gas distribution, which come very high, it is 
surprising what an increase of gas we get at high pressure as compared 
with the assumption that the increase of four times the pressure would 
double the volume. Another matter in connection with this ought to 
be considered. Mr. Butterworth has probably forgotten what he and 
I considered at Columbus at one time, when I wanted to run a small 
wrought iron pipe inside of a10 inch pipe. The street was asphalted 
and every street running that way already had a pipe in it, and we 
did not like to parallel any other pipe. I wanted to run a wrought 
iron pipe right through this 10 inch pipe, and, when striking an ob- 
struction, like a valve, we would bring it outside of the pipe, around 
the obstruction and back into the pipe. In this way we could use our 
low pressure main, and would not have to tear up the street except 
where we struck an obstruction of some kind. I think the most feas- 
ible way to strengthen our present distribution system would be by 
running a smaller pipe right inside of our large gas pipes. As far as 
regulators are concerned, I do not think we need object to them. In 
fact I believe now most of us could afford to buy a regulator and put 
it in every house, and set it so that it would keep the gas at the min- 
imum pressure. What we want is a uniform pressure no matter what 
that pressure may be. I do not think that has been given the attention 
it deserves. I also think that pressure governors ought to be purchas- 
able at $1 each. I estimated we could manufacture them for that 
when Mr. Butterworth had this matter of distribution at high 
pressure under consideration. I am nota bit afraid of explosions. The 
natural gas people are not troubled about explosions in their system of 
distribution under high pressure, and I do not think we need anticipate 
any trouble. We must find some way of cheaper distribution. It 
must be either by higher pressure or by the substitution of cheaper pipe 
than we are now using. The only other engineering feature which 
appeals to me is the cost of compression. In transmitting air for pow- 
er, where reheating is not used, I believe the loss is about 80 per cent., 
so that only 20 per cent. efficiency is retained—that is, in transmitting 
it any distance where you lose the sensible heat by compression. The 
loss is figured generally at about 80 per cent.—10 per cent. by the fric- 
tion in compression, and the other’ 70 per cent. is doubtless loss in 
heat. You are generating that heat, but it cannot be put to useful 
work, 

Mr. Jenkins—W hat pressure would you put on that 2-inch pipe ? 
Mr. Doherty—W hate ver pressure was necessary to distribute the gas 
for that district and maintain the pressure. In other words, we would 
run our compressor so as to maintain our pressure at the end of the 
main pipe. If we were going to dig a ditch, and if the pipe did not rep- 
resent such a high total cost, we would have then thought it advisable 
to put in a low pressure main. We thought we could avoid tearing up 
the asphalt pavement, but the plan received no encouragement from Mr. 
MeMillin. As we all know from experience, when we propose to de- 
part from recognized methods we are very apt to be pooh-poohed at ; 
but, nevertheless, we have to face the problem of the cheaper distribu- 
tion of gas. 

Mr. Wheeler—I think we can get a great deal of valuable informa- 
tion from the experiments at Danbury, Conn., which is about 20 miles 
from where I was born. With a 2-inch pipe, 4 miles Jong, they never 
had any trouble with naphthalene nor condensation, or have they had 
leakage. 
year, distributed at ordinary pressure. It has proved to be a very good 
thing. 
to stretch out any great distance cannot do the very same thing. I do 
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not think the cést of distribution would be over one-third as much as it 


I forget how many million feet of gas went through it per. 


I do not see why a great many gas companies which are going. 
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I believe 
tue leakage would be reduced at least one-nalf at 40 pounds pressure. 
| do not think there will be any trouble from condensation, nor any 
from paphtbalene if the gas is properly made and managed in the 


now. The interest on the investment is very much less 


works. I think the time is coming when we ure either going to do 
that, to get the gas into the outlying districts of our cities, or else adopt 
the plan which Mr. Doherty suggests. 

Mr. J. R. Lynn—The loss by naphthalene would probably not be the 
only source of loss to be considered in distributing gas under high pres- 
sure to great distances. There would also be the loss from the liquefy- 
ing of the hydrocarbons and their recovery in the drips. That is a 
thing we would fear just as much as any naphthalene that we might 
find. One note in Mr. Shelton’s paper that Iam very glad he made 
is the reference to the coating of wrought iron pipes. Some one asked 
me the other evening what we were doing with our water gas tar. I 
had occasion to take up a section of wrought iron pipe which had been 
put in several years ago, and had been coated with water gas tar, and I 
think if we cannot do anything else with our water gas tar we can use 
it to great advantage in coating any wrought iron pipe that we may 
place in the ground. It is certainly a very good preservative. That 
pipe was laid in sandy soil, where wrought iron pipe would naturally 
deteriorate to a great extent without any coating. 

The President— Will Commissioner Barker tells us whether anything 
has come under his supervision, or under that of the Board of Gas and 
Electric Light Commissioners of Massachusetts, on the subject of dis- 
tribyting gas under increased pressure ? 

Commissioner Barker—I think the practice in Massachusetts is the 
general practice with reference to pressure in distribution. I am not 
aware of any attempt to distribute under other than the ordinary pres 
sure—barring the single instance to which Mr. Shelton has referred in 
his paper ; and that is done through only a comparatively short length 
of pipe. 

Mr. Baehr—Our Company (Milwaukee) had one experience in dis- 
tributing gas under pressure, but only for a short distance. The south 
side of the town was connected with the works at that time by only one 
pipe through Jefferson street, and the standpipe was connected with 
the street main system by an 8-inch connection. The pipe itself was 
24inch. Before laying a new river pipe they had taken out the old 
one, and as the Southside supply naturally had to be kept up, we 
forced gas over there under a pressure of 20 to 30 inches. The distance 
in pipe through which that pressure was maintained was probably from 
1,200 to 1,500 feet. I do not know of any instance of leakage due to 
that pressure. Of course that pressure was not as high as Mr. Shelton 
anticipates in his paper. One other point in connection with this ques- 
tion of higher pressure which should be considered, is whether, in a 
street where they are to have a permanent pavement, it would not be 
better to have a main on each side of the street, orone main pipe under 
the asphalt on one side or the other, rather than in the center of the 
street. A great many companies have only one pipe under the pave- 
ment. The question at once occurred to me whether it would pay to 
fix up that extra pipe to stand the higher pressure, rather than to lay 
two new pipes, one on each side of the street. In the downtown dis- 
trict it would be very expensive work to lay a new main on each side 
of the street, and would cost more than to take up each joint and puton 
a sleeve such as Mr. Shelton suggests. In the residence portion of the 
town, where you have a6-inch pipe under the asphalt, I know, from 
our past experience, that we could lay a 6.inch pipe on one side of the 
street and a 4-inch on the other just as cheaply as we could dig up at 
every 12th foot of the present pipe. That might be a point to be 
observed in the future in streets that have been asphalted or paved with 
permanent pavement, where the engineer is in doubt whether to use 
two lines of mains or one. I think two lines of main.are preferable to 
one primarily on account of the leakage, and because we can have a 
great deal easier connections with the services. 

The President—If there are no further remarks on this subject Mr. 
Shelton will reply. 

Mr. Shelton—A little bit of fact is worth a heap of theory. Before 
closing the discussion I want to speak rather more in detail as to what 
is being done at Danbury in the way of high pressure distribution. I 
prepared my paper in the short time to which I was limited, and had 
not time to go into the subject fully, but expecting that my suggestion 
would be more or less criticized, and would be met with objections and 
statements to. the effect that the idea is wrong, that it cannot be done, 
and that it is foolhardy to consider such a scheme, I thought it would 
be as well to become acquainted with just what was being done in high 
pressure distribution, for I made up my mind that, rejecting the com- 





pound steam pressure), I would suggest and figure upon a matter of 10, 
20, 30 or 40 pounds pressure. The only instance of this that I knew of 
was at Danbury, Conn. I made ita point to go there last Saturday 
before coming here, so as to be personally able to say that I had seen 
high pressure distribution under such a system as I have described. I 
was pleased to find that the system was there considered so old that 
they had ceased to give it any further thought. It has been in use 
there not only for 2 or 3, but for 5 and 10 years. Mr. Edgerton, the 
Engineer who installed it, is not a man who allows himself to be 
bothered by precedents. He proposed to distribute at high pressure, 
irrespective of whether it was *‘ according to Hoyle” or to customary 
practice. A number of engineers with long strings of initials to their 
names, and of the highest standing, told him it could not be done ; 
that naphthalene would kill it; that leakage would kill it; that the 
pressure was to» great ; that the cost would be a barrier; that the pipe 
would rust out; that everything else would happen. But Mr. Edger- 
ton went ahead and did it, and is doing it to his entire satisfaction. He 
told me that the installation cost him roughly about one half the cost 
of an ordinary main reaching that distance ; and that he secured about 
24 times the delivery per hour through the high pressure system. In 
other words, he had twice as much service out of the small pipe, and it 
had only cost him half as much. They have been operating it year in 
and year out. They pay no attention whatever to it beyond lubricat- 
ing the regulator that cuts down the gas pressure. There is a com- 
pressor in the gas house at Danbury where the gas is made which forces 
the gas as made into the small 2-inch pipe which goes across country. 
That pipe leads into a stationary tank which is filled with gas up to 40 
pounds pressure. When that is filled they stop pumping. Twice in 
24 hours they have to start the compressor up again to re-charge the 
tank. It takes a couple of hours to do it. They have no outlying 
holder ; they have nothing to look after, except to go to that tank once 
a week and lubricate the valve. That is the sole attention required. I 
think a great feature in such a system is the absence of bother with the 
other end of the line. Everything is worked from the initial pumping 
station. I think that people who have to supply gas to a far dis- 
tant point, say 3, 5 or 8 miles away, will find the required investment 
very much less than the old way, the efficiency just as high and the ser- 
vice perfectly satisfactory when working on these lines. At Danbury 
they have no condensation to amount toanything. They put in drips 
along the line as a matter of precaution ; and they go over those 
drips once or twice a year, but do not find anything. Everything that 
is condensable is ‘‘ knocked out’’ of the gas during compression. 
They get that in the works. There is none of it in the tanks at the 
other end. The amount of drip at the works does not amount to a 
barrel per year. They have had no trouble with leakage. The pipe 
leaked a little bit at first and they had a check valve to keep the pressure 
off when not in use. They later made the pipe tight and now let itstand 
at high pressure all the time. They have had no trouble with naphtha- 
lene. They have had none of the theoretical bugaboos that the 
prophets predicted would crop out on high pressure delivery. They 
are simply distributing gas at a distance of 4 miles, under 40 pounds 
pressure, and are perfectly well satisfied with the results. They would 
repeat the proposition immediately if they were going in another di- 
rection. I presume it will surprise you if I tell you that yesterday 
morning I saw another plant which was distributing daily scores of 
thousands of feet of gas through 30 odd miles of main, the furthest 
point being 8 miles from the station, the trunk line being but a 2-inch 
pipe. The whole of the gas goes through that 2 inch pipe. The reason is 
that they have 200 pounds of pressure back of it. That simply shows 
what you can do when working under pressure. It shows what 
efficiency, capacity and delivery can be attained. That plant is the 
Pintsch plant in Chicago, from which is supplied the equivalent of a 
third of a million feet per day of ordinary gas. They have 4 compres- 
sors working all the time keeping the pipes full at say 200 pounds pres- 
sure. At the other ends of the lines there are tanks and regulators 
which cut the pressure down from high to low, and do it perfectly 
well. At Danbury the regulator from the receiving tank cuts the 
pressure down at one drop from 40 pounds to 3inches. They have a 
pressure record kept in the ordinary fashion. I looked over the runs 
fora year. They are just as good as the pressure runs that we get in 
ordinary gas works. They agg not straight runs—I never saw any 
such anywhere—but they do not vary any more than ordinary pres- 
sure registers show. I think the experience at Pittsburg on natural 
gas is conclusive evidence that regulators are all right. The Wels- 
bach people who put out thousands of them say they work perfectly 
well. They do not give any more thought to regulators than they give 
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.mean to compare the delivery of gas to the delivery of water except in 
a general way. I know that no direct parallel isto be drawn. I refer 
to the general fact that almost every fluid—liquids, gases and every- 
thing else—is delivered under high pressure, and large capacity is thus 
secured from small tubes. In answer to Mr. Ferrier I would say it 
would be my desire, in the adoption of such a distribution system, as 
far as possible, to have the local distributing mains low pressure, run- 
ning a high tension feeder to the district, and putting on a district 
governor to reduce to the low pressure local system ; but along the 
high pressure lines of such system I would not hesitate to put in indi- 
vidual house governors. The cost of compression and delivery through 
a few miles of pipe I think you will find, including interest on the in- 
vestment in machinery, the power and the repairs, will fall within 2 
cents per 1,000 on a long distance delivery. The extra attending labor 
is practically nothing. 

Mr. Witherby—I would ask the size of the receiving tank at the place 
where you estimate the daily consumption, and in which this high 
pressure gas is stored. 

Mr. Shelton—The receiving tanks at Danbury are 6 feet in diameter 
and 30 feet long. There are twoof them. There is a valve by which 
they can switch off either while the other is being opened or fixed. I 
might add that the volume of business is about 5,000,000 feet of gas per 
year, and that Mr. Edgerton’s statement to me was that he could just 
a3 well reverse the situation and make all his gas at Bethel (a town of 
3,500 or 4,000 inhabitants) and deliver the gas from there back to Dan- 
bury ; in other words, the 2-inch pipe and the compressor would jus' 
as well supply gas for a town of 20,000 as for a town of 3,500; or that 
a 2-inch pipe and a compressor, costing $700 or $800, would take care 
of several times the amount of business he has had occasion to handle 
thus far. 

Mr. Witherby—If that is a success it would give give gas men cheap- 
er storage. It looks to me as if the plan would bear investigation. 

Mr. Shelton—I quite agree with Mr. Witherby that on the lines dis 
cussed here is the opportunity and promise of increasing consumption 
and reducing cost, as the Danbury people have done. We know that 
the price of gas has gone down steadily year by year; and we know 
that we must reduce our investment if possible, especially in street 
mains. I firmly believe that the time is coming, and is not far distant, 
wien high pressure distribution will be very common, and, indeed, the 
natural thing. 

Mr. Wheeler—Mr. Shelton has just taken the words out of my mouth 
as to the situation at Danbury. Mr. Edgerton made the statement to 
me that he could just as well supply Danbury, or a city three or four 
times as large, from Bethel, as to do what heisnow doing. I think Mr. 
Shelton mentioned everything in connection with that undertaking 
except the fact that there is no drop in candle power, or no more than 
there is in distributing gas around the outskirts of our city. 

On motion of Mr. Wheeler a vote of thanks was passed to Mr. Shel- 
ton for his very instructive and interesting paper. 

The President introduced Mr. Irvin Butterworth, who read the fol- 
lowing paper on 


VITRIFIED CLAY PIPE INSTEAD OF IRON 
MAINS. 

The idea of using vitrified clay pipes instead of iron for gas mains 
did not originate with the writer. It was proposed to him by Mr. Henry 
L. Doherty, President of the Madison (Wis.) Gas and Electric Com- 
pany. He afterwards brought it to the attention of the President of 
this Association, who requested me to prepare a paper on the subject 
for this meeting, the author of the idea having modestly declined to be 
the author of the desired paper thereon. I haveaccordingly consented 
to bring the matter before you to the best of my ability, this being the 
second time that I have served, on an occasion of this kind, as Mr. 
Doherty’s ‘‘ Boswell.” ! 

The proposition that ordinary vitrified clay pipes, similar to those 
now commonly used for sewer construction, can be readily substituted, 
with great advantage and economy, for wrought and cast iron pipe for 
gas mains, appears, if not when first presented, then upon due investi- 
gation, to be entirely correct. While its correctness cannot as yet be 
proven by the citation of any examples of the successful use of vitrified 
pipes for gas mains, because such pipes have not as yet, to our knowl- 
edge, been employed, even experimentally, for that purpose ; yet the 
apparent objections to the proposed system, that probably occur to some 

of you at first thought, disappear upon due consideration of the con- 
ditions to be met and the qualities of vitrified clay pipe. 
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The suitability of vitrified ciay pipes for gas mains is due to its pvs- 
session: of the following properties : 

1. Cheapness; 2, durability; 8, strength; 4, non-susceptibility ‘o 
electrolytic action ; 5, slight susceptibility to changes of temperature ; 
6, non-porosity ; 7, adaptability to the making of service connections 
by the use of specials or a small auxiliary distributing pipe of wrought 
iron. 

We will consider these properties in the order named, and in com- 
parison with those of iron pipe. 

1. Cheapness.—The following table shows the costs per foot of vitr:- 
fied clay, cast 1ron and wrought iron pipe at present market prices : 


Inside Diameter. Vitrified Clay. Cast Iron. Wrought Iron. 

ft) rere, $0.04 $0.22 $0.35 
GO 8) oak aenleean ans 0 06 0.35 0.65 
Gr on see ene eee 0.09 0.46 0 98 

DS Uses 5 eects 0.13 0.62 1 50 

SF TY seals nee eee es 0.17 0.8L 1.92 

1D 7. . Ssen sewn eatee 0.25 1.19 (16in) 2.50 

BO. © - tuipe Mp hiereenee 0 45 1.62 ae 

- ae POC er eo 0.65 2.06 


Vitrified clay pipes can be had, in quantity, in 4-foot lengths, and 
with large and strong sockets similar to the bowls of cast iron gas pipe, 
at approximately the above prices. The 4-foot lengths would, how- 
ever, necessitate the making of three times as many cement joints in a 
line of clay pipes as in a line of cast iron pipes of the usual 12 foot 
lengths. The following is, therefore, a rough but fair comparison of 
the cost of a mile of 6 inch vitrified clay and cast iron gas mains : 





Fire Clay. Cast Iron. 

Excavating and refilling trench, at 25 cents per foot. . .$1,320 $1,320 
Cost of pipe in trench, at 6c. and 35c. per foot......... 317 1,848 
Cost of making 1,320 and 440 cement joints, at 25c.each 330 110 
OR eye ne er ee Oe BET, $1,967 $3,278 


Saving in favor of vitrified clay pipes, $1,311, or 40 per cent. 

For sizes of main larger than 6 inches, the saving would be still 
greater, being, for instance, in the case of a 12-inch main, more than 
50 per cent. 

2. Durability.— Vitrified clay pipes are even more durable than cast 
iron. They do not rust or corrode. No chemicals or substances in the 
earth, foreign or otherwise, seem to attack them in the least. They 
are practically indestructible, and retain their strength and non-poros- 
ity indefinitely. I recently examined a piece of vitrified sewer pipe 
that had been buried in the earth for 35 years, which, when cleaned, 
an experienced sewer pipe manufacturer said he could not distinguish, 
by appearance or any other test, from freshly made pipe. 

3. Strength.—Vitrified clay pipe, while not as strong as cast iron, is 
nevertheless amply strong for gas mains; as they do not break or crush 
when used for sewers, why should do so when used for gas mains ’ 
The tensible strength of vitrified pipe, either fire clay or shale, is aston- 
ishingly great. Edward Orton, Jr., Professor of Ceramics at the Ohio 
State University, recently made some careful determinations of the 
tensile strength of vitrified clay pipe. He found that ordinary single- 
strength, 6-inch, vitrified fireclay sewer pipes, with walls § of an inch 
thick, withstood an internal hydraulic pressure of from 90 to 120 
pounds per square inch ; while 6-inch, vitrified shale pipes withstood 
from 140 to 180 pounds, one piece not bursting even at the latter pres- 
sure. Twelve-inch, vitrified shale pipe, with walls 1} inches thick, have 
withstood an internal pressure of 220 pounds. A 2-foot length of 4-inch 
vitrified, fireclay pipe, selected at random, with walls 4-inch thick, was 
supported at both ends, and a weight of 2,800 pounds was suspended 
from the middle of the pipe before it broke. Vitrified clay pipe may be 
brittle, as are also cast iron pipe, and like them can be easily broken by 
a sharp blow, such as they would never receive when in use as gas 
mains ; but they are extremely strong, and do not readily break under a 
steady strain, such as they might be subjected to when buried in the 
earth. The difference between them and cast iron pipe in this particu- 
lar is not great, and the advantage is only slightly on the side of the 
cast iron. 

4. Nonsusceptibility to Electrolytic Action.—Vitrified clay pipes 
are not in the least degree liable to injury from electrolysis ; whereas, 
as is well known, the electrolysis of iron pipes has become a most 
serious matter. 

5. Slight Susceptibility to Changes of Temperature.—The relatively 
high coefficient of expansion of iron constitutes a serious objection to 
the use of this material for gas mains. Iron mains frequently break, 
and ‘heir joints generally leak, on account of the excessive expansion 
and contraction of the pipe, due to changes of temperature. On the 
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buried to the usual depths of gas mains, would be very slight indeed, 
aud in fact practically nil. The following is a table of the coefficients 
of expansion of the materials named : 


MS 8 orton. we eciamewron weld .0000068 
See re ere .0000062 
CT ins ri gio a ae eva banlogly .0000039 
NIOI a cc a weecadavewans .0000023 
Common brick .....6cc0cccsec. .0000009 


Although the coefficient of expansion of vitrified clay has apparently 
never been determined, it 1s safe to assume that, inasmuch as it par- 
takes more nearly of the nature of common brick than of glass, its co- 
eflicient of expansion is no higher than the average of the coefficients 
of these two materials, or say only one third that of cast iron. Sub- 
stantially this view is held by Prof. Orton. 

The practical and economic advantage that vitrified clay gas mains 
would have over iron in this particular need not be dwelt upon here. 

6. Non-Porosity.—Vitrified clay pipes are, except possibly at enor- 
mous pressures, absolutely impervious to gas, while cast iron pipes are 
more or less porous at ordinary gas pressures. The vitrified clay pipes 
subjected by Prof. Orton to 180 pounds of internal hydraulic pressure 
showed no trace whatever of sweating. 

7. Adaptability to the Muking of Service Connections by the Use 
of Specials, or bya Small Auxiliary Distributing Pipe of Wrought 
Iron.—It is probable that a successful method of tapping vitrified clay 
mains for services, and of connecting the services to the mains, would 
soon be forthcoming ; but in laying new mains, especially the smaller 
sizes, it would probably be best to place a tee special in the line in front 
of each buiiding lot, with a small side opening, pointing upwards, to 
receive the service pipe when needed and to remain plugged until then. 
Such specials for 4 inch, 6 inch and 8-inch pipe would cost only about 
18, 27 and 40 cents each, respectively, and larger sizes in proportion. 
They would not, therefore, appreciably increase the total cost of the 
main, and the slight increase would not exceed the cost of tapping an 
iron main for an equal number of services. But it may be found or 
considered preferable, for the larger sized mains particularly, to place 
such specials long distances apart, say at street intersections only, and 
connect them with a small, say 2 inch wrought iron pipe, placed a 
short distance and immediately above the clay pipe, and from which 
the various services would be taken, all as illustrated in the accompa- 
nying sketch. 

















This would obviate the necessity of specials in front of lots, or the 
tapping of the main. By placing stopcocks at the points A, and having 
suitable seals at proper intervals in the main, any portion of the main 
could be quickly isolated for tests or repairs, without interrupting for a 
moment the flow of gas in any of the houses supplied from it. 

All things considered, there really seems to be no reason why vitri- 
fied clay pipes cannot be used, with satisfaction and great economy, for 
gas mains. There would appear to be no difficulty in making good, 
tight joints with cement, as the bowls can be made exactly like those of 
cast iron gas pipe, with plenty of strength to withstand the caulking in 
of the jute or other packing. We all know of gas plants whose cast 
iron mains are laid with cement joints that do not break nor leak be- 
yond the normal rate; cement joints can surely be successfully used on 
pipe of similar shape to the iron, and that expands and contracts only 
one-third as much. 

Of course the vitrified clay pipe must be selected and laid with care, 
but not more carefully, as it seems to me, than cast iron pipe, which 1s 
almost as nearly non-elastic, and which needsa firm and solid bearing 
throughout its entire length. The bottom of the trench should be 
‘cooped out to conform to the shape of the clay pipe, the earth should 
be thoroughly tamped around it, and a thin plank should be prefer- 
ibly laid over it to protect it from puncture by picks, etc. Lay the 
vitrified pipe as carefully as you lay the cast iron, and the breakage 
\ue to settlements will be no greater, while that due to expansion and 
ontraction will be less, as will also be the leakage. It may be found 
vest also to to use ‘‘ring” pipe without sockets, and employ a panta- 


clinal, pitch, or other flexible joint. In any event, the possibilities for 
the reduction of the construction accounts of gas companies by the use 
of vitrified clay pipes instead of iron for gas mains seem too great and 
promising to be despised. 

Discussion. 

The President—You have listened to a very novel, interesting and 
suggestive paper. Is there to be any discussion on the subject? 

Mr. Shelton—Just to start the ball rolling let me say I think we 
ought to thank Mr. Butterworth, and for several reasons. First, be- 
cause of his good nature in consenting tobe a stool pigeon for his asso- 
ciate; and, second, in being willing to stand up (like myself and oth- 
ers) and receive the objurgations of some who object to novel ideas. It 
does take courage to do that at times. I have been through it! But 
seriously, I think Mr. Butterworth ought to be thanked for having 
brought out in practical shape a suggestion which is well worthy our 
consideration—even if it is in opposition to my own scheme. I am 
proposing to use smaller tubes and so save expense ; he proposes to get 
right down to the bottom of economy, and to use cheap earth tubes! 
There is one point in which I do not agree with Mr. Butterworth, and 
that is where he makes the statement that ‘‘ Cast iron pipes are more or 
less porous at ordinary gas pressures.” I cannot make myself believe 
that ordinary cast iron pipe is porous under any pressure that we ordi- 
narily put on it. I have seen half a dozen lengths of pipe packed full 
of gas under very heavy pressure, which remained just that way for 
weeks, yes, for months. If there had been any porosity that gas would 
have worked through, and the pressure gauge would have shown a 
gradual fall in pressure. But the pressure stayed to the end as it was 
at the beginning, even fluctuating from day today according tothe tem- 
perature and the contraction and expansion inside; thus showing the 
absolute tightness of the pipe at that pressure with gas. The detail is a 
small one, but I did not like, by not mentioning it in passing, to let 
that statement go unquestioned. It seems to me the principal ovjection 
to the use of clay pipes would be their greater liability to breakage, under 
conditions of long span, occasioned in street work by sewer people, in lay- 
ing conduits, and by other contractors working in the street. While by 
care and watchfulness, and by properly going over them in the first place, 
and with caution, that trouble can be very largely reduced, still I think 
that is one of the practical points that will have to be somewhat carefully 
guarded against. A short time ago, in the East, a proposition was made to 
manufacture glass pipe. I do not understand that anything was done 
with it, except to ‘* Put the company upon the market.” Glass is, 
of course, a perfect protection against electric currents ; it is clean, 
it is very strong, and, with proper machinery, a low grade could 
be made comparatively cheap. The service connections that I pro- 
posed as usable with that I imagine would also apply to sewer pipe 
connections. I proposed to make a small indentation every three feet 
along the length of the pipe, with a boss around each, so that with a 
chisel one could break through the glass and could make a hole for the 
service connection. One could connect the service pipe at that point 
by putting in something like a nipple with lock nuts and washers or 
cement between. I will steal a little bit of Mr. Butterworth’s thunder 
in winding up by saying that I have known clay pipe to be in use for 
gas down our way for some time. 

Mr. Butterworth—I am glad to hear it. 

Mr. Chollar—It appears to me that, whether this can take practical 
shape immediately or not, it would be well for the members of the 
Association to boom the thing and talk about it anyhow. It might 
help the pipe syndicate in raising the price! In this connection I 
would like to ask if anyone present has ever used the fiber pipe that 
was introduced a few years ago. We had a sample of one length sent 
to us, but somehow it never was tried. 

The President—We have 400 feet of it in use. 
plant in a deep hole. 

Mr. Chollar—Is it practicable ? 

The President—I have not examined it for a few months; but the 
last time it was taken up (which was after it had been there for 34 
years) it was in good shape. 

Mr. Chollar—Is it much cheaper than cast iron pipe ? 

The President—Not much cheaper, on account of the labor. 

Mr. Butterworth—It is more expensive than clay pipe. Respecting 
the point that Mr. Shelton raises as to the porosity of the pipe, I did not, 
as he well knows, make any great point of that. I simply mentioned 
that it was as non-porous as cast iron. 

Mr. Chollar—Mr. John P. LeR»y, whose office is in the Board of 
Trade Building, St. Louis, makes a very excellent quality of vitrified 
pipe for conduit purposes. They are 4 feet long. If any clay pipe 
would be suitable for gas purposes that would be. I meet him once in 


It put our coal gas 











go American Gas Light Zournal, 





July 17, 1899. 








a while, and I think if there is anything in this he would like to take it 
up, because he is well fitted to manufacture it. Next time I see him I 
will discuss the matter with him. 

Mr. A. B. Eaton, of Chicago, submitted some interesting data respect- 
ing tests made by the Robert W. Hunt Company to ascertain the rela- 
tive crushing and hydraulic strength of samples of three thoroughly 
vitrified salt-glazed pipes made in the United States. The average 
crushing strength, respectively, of the different samples was: 10,260 
pounds ; 12,600 pounds ; and 37,650 pounds. The average bursting 
strength, respectively, of corresponding samples, was 52 pounds per 
square inch; 112 pounds and 117 pounds. 

Mr. Doherty—As to the likelihood of a blow causing injury to a vitri- 
fied clay pipe, I originally thought that if such a pipe were struck by a 
pick the pick would go right through it. I saw a big Irishman the 
other day attempt to drive a pick through aclay pipe. He hit ita 
** belt” and knocked a little piece of scale from its outside—the piece 
was about the size of athumb nail. At the fifth blow he broke the pipe- 
He did not drive the pick through it, but cracked or broke it. I have 
also been told that Mr. John P. LeRoy, of whom Mr. Chollar spoke, 
has been commissioned to make some vitrified clay pipe for the distribu 
tion of water at high pressure. I have written him to ascertain what 
the pressure was. I have also had access to some other tests besides 
those given by Mr. Butterworth. The highest internal pressure put on 
a 6 inch pipe that it stood was 217 pounds. This pipe ran from 180 to 
217 pounds, except one specimen which broke at about 90 pounds. 


On motion of Mr. Dunbar a vote of thanks was passed to Mr. Butter- 
worth for his paper. 


MISCELLANEOUS BUSINESS. 


The President appointed Messrs. H. L. Doherty, E. E. Eysenbach, 
and D. R. Warmington as a Committee to investigate the matter of 
cyanides in connection with the waste products of gas works. 

Mr. E. G. Pratt then read the report of the Committee on Securing 
New Members. On motion of the Secretary, the thanks of the Asso- 
ciation were voted to Mr. Pratt for the exceptionally successful work 
done by him asa member of the Committee. 


Mr. SHELTON ELECTED EDITOR OF THE WRINKLE D&PARTMENT. 

A ballot for the election of the Editor of the Wrinkle Department 
resulted in the naming of Mr. F. H. Shelton. 

Mr. Shelton in acknowledging his election, said: I thank you, 
gentlemen, for this compliment. I do feel it is a compliment, because 
I am somewhat removed from your center, which makes it a little 
more difficult to do the work ; but if you feel that I can perform it 
satisfactorily, it makes it all the more pleasant to realize that I have 
your confidence. I hope to do it in a way to make your hair curl. I cer- 
tainly shall do my best, but Iask you to help me by writing out all the 
wrinkles you can think of the ensuing year, and so make my first year’s 
work easy. 

On motion of Mr. Doty, the three reports from the Committee on 
Isolated Generators for Bench Firing were accepted, and the Committee 


continued. . 
FINAL RESOLUTIONS. 


The Committee on Final Resolutions presented the following report, 
which was adopted : 

The Committee on Final Resolutions beg leave to report the follow- 
ing: 

The thanks of this Association are due to the Committee of Arrange- 
ments, who have so thoroughly provided for our comfort and pleasure 
during our stay in the city, and also have added to the success of the 
present meeting. 

To the Press of Milwaukee, for courtesies shown in reporting pro- 
ceedings and comments on session and business. 

To the First Vice-President, Mr. I. C. Copley, for the careful and 
thorough manner in which he has carried on the business of the As- 
sociation. 

To the Secretary and other officers for faithful performance of their 
duties. 

And especially to the Committee on Extension of Membership, the 
handsome list of new members showing the results of their labor. 

To the Mayor and citizens of Milwaukee for their cordial reception 
and warm hospitality shown our members. 

And especially to Mr. E. G. Cowdery, Chairman of the Committee 
of Arrangements, and to his good wife for courtesies extended. 


JOHN GIMPER, F 
Henry S. WHIPPLE, t Committee. 


The President then declared the meeting adjourned. 





Residual Products from Gas Purification. 


ee ae 

(A paper read by Mr. William Foulis, C.E., at the last meeting of th 
Engineering Conference of the English Institution of Civil En 
gineers. ] 

The author, who introduced his paper by remarking that it was a 
series of ‘‘ Notes on the Recovery of Residual Products from Coal Gas 
During the Process of Purification,” went on to say : 

The impurities removed from crude coal gas during the process of 
purification have, almost without exception, a commercial value, and 
it is the duty of the gas engineer so to design the apparatus, and to con 
duct the purifying operations that no salable impurity may be lost, but 
recovered in a form to yield the highest value. The importance of this 
subject to the gas manufacturer is best shown by the statement that the 
amount derived from the impurities removed from coal gas during the 
process of purification, which were at one time thrown away or 
destroyed as having no value, is, in this country alone, not less than 
$7,500,000 per annum, and consequently they are no longer considered 
merely as impurities which it is necessary to remove, but as residual 
products, the production of which is one of the aims of the manufac- 
turer of coal gas. 

The residual products or impurities which have a commercial value 
may be briefly described as the liquid hydrocarbons, the nitrogenous 
compounds, and perhaps also there may be included the sulphur re 
covered when oxide of iron is used for purification. In this communi 
cation the nitrogenous compounds only can be referred to. The most 
important of these is ammonia. 

In a paper read in 1896 before the Institution of Gas Engineers, the 
author pointed out that of the total amount of nitrogen in the coal used 
in gas manufacture, only about 13 per cent. was evolved in the form 
of ammonia, and that more than 50 per cent. of the remainder was le/t 
in the coke, whilst in other methods of carbonizing, more especially in 
shale oil retorts, at least double the above quantity of ammonia per ton 
is obtained. 

In 1897 a paper was read before the Institution of Civil Engineers on 
the Mond gas producer, in which it is stated that in this method of gas 
production there is obtained a quantity of ammonia equivalent to 97 
pounds of sulphate of ammonia per ton of coal, a quantity four times 
greater than that obtained in most gas works. That similar results are 
to be got in the ordinary process of gas manufacture may be doubtful, 
but something may be done to recover at least a portion of the am 
monia which is at present lost. 

The method of heating retorts by gas generated in a central producer 
and conducted in flues to the retort benches, is almost certain to be 
extensively adopted in the near future. Already practical experiments 
on a large scale have been made at several works with very encourag- 
ing results. 

The author’s experience leads him to believe that complete success 
only awaits the overcoming of certain minor difficulties which do not 
appear very formidable. This method of heating possesses many ad- 
vantages which it is unnecessary now to refer to; nor the least of 
these advantages is that it would then be possibie to recover the nitro- 
gen in the form of ammonia from a large proportion of the coke. A 
modification of the gas producer, devised by Dr. Mond, would prob- 
ably be adopted, and after condensation and scrubbing, the gas would 
be stored in holders for distribution under constant pressure to the re- 
tort settings. 

In the paper above referred to the author has pointed out that about 
0.027 per cent. of the nitrogen was evolved as cyanogen. The recovery 
of this impurity has of late years become of considerable importance to 
the gas engineer, more especially as the use of cyanide for the recovery 
of gold from refractory ores has so enormously increased the demand 
for both cyanide of potassium and cyanide of sodium. 

When crude gas is passed through moist oxide of iron it combines 
with a portion of the iron, forming a ferrocyanide. This is perhaps the 
simplest method of recovering the cyanogen ; but it is also the least 
satisfactory, as it is almost impossible by this means to recover the 
whole of the cyanogen, or even any definite percentage of it, and also 
because of the large mass of material that has to be dealt with to obtain 
the comparatively small quantity of ferrocyanide. 

There are at present two methods in practical operation at different 
gas works for the direct recovery of cyanogen from crude coal gas. 
In the one method a solution of an iron salt, usually sulphate of iron, 
is run intoan ordinary rotary ammoniascrubber washer, the result being 
the formation of a ferrocyanide of ammonium—an unstable compound 
which has no commercial value. The liquor from the scrubber is 
afterwards treated for the recovery of the ammonia, and also of the 









= ~ w - vw “ 


Te a eS wew © 





July 17, 1899 


American Gas Light Aonrnal. gt 








cyanogen in the form of Prussian blue, or of the ferrocyanide of 
potash or soda. 

The author has no. practical knowledge of the process or of the re 
sults obtained, but it is believed that the cyanogen in the crude gas 
produced from about 1,000,000 tons of coal per annum is recovered more 
or less completely by this method. 

The other processes referred to is that adopted by the author, and 
which may be briefly described as follows: Scrap iron is dissolved in 
hydrochloric acid, forming a chloride of iron. This is afterwards 
treated with carbonate of soda, and carbonate of iron is precipitated in 
a very fine state of subdivision. This precipitate is added to a solution 
of carbonate of soda, in proper proportions, and mixed by stirring in a 
vessel fitted with a mechanical stirrer. The mixture is then run into a 
scrubber so constructed that the whole of the liquid is kept in a con- 
stant state of agitation. 

It is not necessary here to enter into a discussion of the various 
chemical changes that take place when crude gas, from which all trace 
of ammonia has been removed, is passed through the scrubber. It is 
sufficient to state that the ultimate result is a solution of ferrocyanide 
of soda, together with a small percentage of insoluble ferrocyanide, 
the amount of which depends on the efficiency of the apparatus to 
maintain the iron in suspension in equal quantities throughout the 
liquid. By this means the whole of the cyanogen may be recovered 
from the crude coal gas, the amount recovered being usually equiva 
lent to 4 pounds of ferrocyanide of soda per ton of coal. 

The liquor is run in at one end of the scrubber in the ordinary way. 
When the percentage of free alkali in the liquor at the inlet end of the 
scrubber has been reduced to as low a point as possible—usually about 
8 per cent. of the total alkali used—the liquor is run off. The mixture 
may then be allowed to settle, and the clear portion run off, evapor- 
ated and crystallized. The insoluble ferrocyanide may be recovered 
in a soluble form by adding caustic alkali. 

As the liquor usually contains a certain quantity of tarry matter it is 
preferred to evaporate the whole to a dry cake, which can be after- 
wards dissolved and treated as above described. 








Naphthalene Deposits: Their Cause and Prevention. 
ee ae 
[A paper read by Mr. Jno. P. LEATHER, of Burnley, at the 36th An- 
nual General Meeting of the Incorporated Gas Institute. | 


The trouble caused by naphthalene deposits presses very irregularly 
on those responsible for the conduct of gas undertakings. There are 
probably some who, by experience, know nothing of it ; while the 
problem of how to deal with it has haunted others day and night. Not 
the least irritating part of the matter is the apparent eccentricity of the 
naphthalene, which often seems controlled by no law but its own sweet 
will, Nevertheless experience in all branches of science tends to show 
that even the most complex problems may beexplained as regards their 
most prominent characteristics by extremely simple laws. Sono doubt 
in the case of naphthalene it is only necessary to carefully examine the 
phenomena of its formation and conduct under conditions where exact 
observation and experiment are possible, and its behavior under the 
more complex conditions of gas manufacture and distribution will be 
largely understood. 

Under the influence of high temperatures, complex organic substan- 
ces such as coal are decomposed, with the formation of substances of a 
simpler character. Many of these simpler substances are themselves 
decomposed if the temperature is sufficiently increased. Therefore, if 
the temperature at which coal is carbonized be raised, the tendency is 
to reduce the number of substances obtained, until none are left but 
those which are not liable to decomposition. 

When the distillation is effected at the low temperatures used in the 
distillation of shale, for instance, a large part of the product consists of 
liydrocarbons of the paraffine and olefine series. In these the atoms of 
carbon are combined in open chains, which at a red heat are broken 
up into simpler forms, with the separation of small quantities of carbon 
and hydrogen. Of the simpler forms the most stable is marsh gas 

CH,), which with hydrogen adds to the make of gas. Some benzene 
's also formed, probably by the union of molecules of acetylene. 

The same cause which breaks up the open chains of the paraffines 
also breaks up theside chains of the hydrocarbons of the benzene series, 
increasing the quantity of benzene at the expense of the toluene, xylene 
‘nd cumene. The effect of this again is to diminish the quantity of the 
‘ar and improve the quality of the gas by adding benzene, which has 
higher enriching power. 


stable at high temperatures. There are others, of which naph- 
thalene, anthracene and phenanthrene are the most prominent. The 
two latter, though having their commercial importance in the tar, are 
too small in quantity, and boil at too high a temperature, to affect the 
gas. Naphthalene, however, is produced in larger quantity than any 
other hydrocarbon except benzene and marsh gas; and being in such 
excess, is able to saturate the gas with its vapor. 

In order to understand the behavior which naphthatene may be ex- 
pected to exhibit in gas, it may be well to reiterate some of the well 
known laws of mixtures of gases and vapors. If a gas is in contact 
with a liquid, the liquid evaporates until the gas contains such a pro- 
portion of vapor as would by itself give a certain pressure which is 
known as the vapor tension. This vapor tension varies with the tem- 
perature. Given the pressure, temperature and vapor tension of the 
liquid at that temperature, it is not difficult tocalculate the quantity of 
the vapor which a gas can contain. When dealing with a mixture of 
liquids of different vapor tensions, the proportions in which the differ- 
ent constituents will be contained in the gas is affected by their pro- 
portion in the liquid and their solubility in one another, as well as by 
the individual vapor tensions. Other things being equal, the substance 
having the higher vapor tension will be present in larger quantity. 
When a gas saturated with a mixture of vapors is cooled, the tend- 
ency is for the vapors of highest boiling point and lowest vapor tension 
to separate out first ; but smaller quantities of those with lower boiling 
point and higher vapor tension separate out at the same time. The gas 
issuing from a retortis in this condition, giving a distribution of the 
hydrocarbons between the gas and the tar as shown in Table I., which 
is taken from a paper by Mr. W. Irwin, read before the Manchester 
Section of the Society of Chemical Industry, in February last. 


TABLE I.—Condensable Hydrocarbons in Coal Gas. (W. Irwin.) 








Boiling Point, 

Degrees C. In Gas. In Tar. Total. 
errr ee 80.4 18.00 lbs. 0.8 lbs. 18.80 lbs. 
TNROOUIOP Ss cc eciecesaves 111 6.00 ‘* C7" 6.70 ‘* 
PD cdvnccesentes 137-142 0.40 ‘ ree 1.40 ‘ 
NOs ndiurdde eevee 163-169 0.10 ‘ ea 0.40 * 
Naphthalene .... .... 218 0.15 * 13.0 ‘ 13.15 “ 
eee 184 Pere no Le * 
Pyridine 90 per cent.. 120-140 cae 0.3 “ 0.30 ‘ 
Anthracene.......... 360 ees 0.3 * 0.30 ‘* 
Phenanthrene ....... 340 re Le" Lo* 
a ae en, ee... 22.7“ 28.70 

various heavy oils.. 
WU sed keceee se «4 ies ee 93.0 ‘ 93.00 ‘* 
2465 lbs. 134.1 lbs. 158.75 lbs. 


It will be seen that the benzene and toluene, which have a higher 
vapor tension at ordinary temperatures than water, are found princi- 
pally in the gas; while the hyrocarbons having lower vapor tensions, 
are found chiefly in the tar. 

An analysis of the Burnley gas, after passing through a Livesey 
washer, but before the the extraction of the ammonia, gave the follow- 


ing results : 
, Analysis of Burnley Gus. 


Weight in 10,000 


Cubic Feet. 
a ee en ee ee 15.80 lbs. 
ONE Oona ny Pea dea seus cee eas naan odes endo ks 5.30 * 
FPO. onc cvccccccccccceeccceseoesescessesss 1.45 “ 
Cumene and other compounds boiling between 
OO GE GU is ob bike cc kk ceewsaiwcdessvess 0.32 ** 
Naphthalene. ...........-2eseeeeeee ce ceeee 0.13 ‘* 


In the paper above referred to, vapor tensions of the hydrocarbons 
under consideration were given, as shown in Table II. 


TaBLE Il.— Vapor Tensions at Various Temperatures. (W. Irwin.) 


10° C. 15° C. 20° C. 25° C. 
mm. mm. mm. mm. 
WIE Gis kav cdencn's 48 61.00 79 
I co  piacadaacdas 19.40 
Xylenes 3.........-++. a 6.30 
to ee ee aa 1.50 - er 
Naphthalene.......... — 0.03 - 0.08 


Taking this table in conjunction either with the figures in Table I. 
or with the above analysis of Burnley gas, it will be found, on making 
the necessary calculations, that at 60° F. about 25 per cent. of the gas 
is saturated with hydrocarbons other than naphthalene, and that only 
one-tenth of a pound of naphthalene is required to complete the satu- 





Benzene, however, is not the only closed chain compound which is 


ration of 10,000 cubic feet of gas. This theoretical calculation is con- 
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firmed by direct determination. I have made several determinations 
of the naphthalene in the gas on the works at Burnley. The largest 
quantity found was at the rate of 0.2 pound of naphthalene per 10,000 
cubic feet. The gas in this case had not been cooled below 70° F., at 
which temperature, calculation shows it to be capable of containing 
about that amount. 

If the gas is subjected to alower temperature after leaving the works 
than it has previously experienced, there will be a deposit in the mains. 
This deposit will consist chiefly of those substances having the lowest 
vapor tensions ; naphthalene in the largest quantity, cumene in less 
quantity, and xylene in less quantity still. There would be no incon- 
venience caused by this deposit if it were liquid, as in an undertaking 
making 500,000,000 cubic feet per annum the quantity would not be 
more than two or three bucketfuls per week. The difficulty arises 
from the fact that naphthalene is a solid at the ordinary temperature, 
melting at about 180° F. and crystallizing in thin plates, which occupy 
a large amount of space in proportion to their weight. 

If the quantities of cumene and xylene in the gas were only slightly 
greater, sufficient of these might be condensed at the same time to dis- 
solve the naphthalene and let it run to the nearest siphon. But, as al- 
ready pointed out, they are reduced by the higher temperature at which 
carbonization is now carried on, and some other method must be de- 
vised to overcome the difficulty. 

It is evident that in attempting a cure, oneor both of two things may 
be aimed at: (1) The prevention of deposition by withdrawing naph 
thalene from the gas, so that at the lowest probable temperature the 
point of saturation will not be reached ; or (2) the deposition of the 
naphthalene in a liquid form by adding something to the gas to cause 
the deposit to assume that form. 

Various modifications of plant and means of working have been 
claimed as cures for the naphthalene trouble. Those which consist of 
variations of the condensing plant will be often found of local value 
only. When attempted to be applied elsewhere, the different condi- 
tions as regards quality of coal, temperature of carbonization, etc., ren- 
der the methods inapplicable. 

If, however, the gas be washed with a liquid which dissolves the 
naphthalene out of the gas, the possibility of its after deposit is very 
evidently prevented. It may be suggested that such a washing would 
deprive the gas of other constituents which give it illuminating power. 
It is, however, found in practice, as indeed might be deduced from the- 
oretical considerations, that the quantity of benzene and toluene dis- 
solved from the gas is very limited. For instance, in washing gas to 
obtain benzol, as is done in carbonizing and coke works, by means of 
creosote oil, it is not found possible to obtain more than 6 per cent. of 
benzol in the creosote. If the creosote contains much more than 6 per 
cent. of benzene, the gas will take up benzene instead of losing it. 

Of processes which have attracted much notice as cures for the naph- 
thalene trouble the most prominent is that of Messrs. Botley, which has 
been in use for some time at Hastings. The details of this process are 
probably familiar to most of the members of the Institute.- Briefly it 
consists of filling the gas just before it leaves the works with an exceed- 
ingly fine mist of paraffine oil. The arrangement is well designed and 
works with great ease, reflecting much credit on its inventors. The mist 
is of such a fine character that a great part of it is carried through the 
whole canalization of the district, even to the consumers’ burners. 

All mists fall if sufficient time be given ; and as the spraying appar 
atus breaks up the oil into particles of varying size, no doubt the larger 
ones fall first. There is usually a considerable deposit in the first 150 
yards of main before the gas actually leaves the works. This is col- 
lected and used over again until the specific gravity reaches .850; that 
of the original oil being .800. 

In communicaticns which have been made public by Messrs. Botley, 
they appear to have been under the impression that this oil had not 
dissolved any naphthalene out of the gas, and their explanation of its 
action was not very satisfactory. By the courtesy of Mr. Botley, a 
short time ago I not only saw the process at work, but was kindly per- 
mitted to take a sample of this oil ; and on analysis I obtained the fol- 
lowing results : 


Analysis of Deposited Oil from the Hastings Works Main. 
5 per cent. boiling below 212° F., chiefly benzene. 


es between 212° and 250° F., chiefly toluene. 
oo between 250° and 300° F., chiefly xylene. 
103‘ between 300° and 380° F., of which nine tenths were 


cumene or other substances of the benzene series. 
About 5 per cent. by weight was naphthalene. 


The quantity of this oil recovered amounts to 0.023 gallon per 10,000 


cubic feet of gas, which corresponds to an abstraction from the gas of 
the following quantities per 10,000 cubic feet : 


ee eT Ee ee 0.009 pounds. 
PRR oc ks ttiescns cisrdeenesss 0.004 - 
A ions Aitndadiceenuiesces 0.011 ” 
POTEET TT EET T LETT 0.010 * 


As the quantity of benzene in Hastings gas is probably not less than 
14 pounds per 10,000 cubic feet, the abstraction of less than one-hun- 
dredth of a pound cannot have any measurable influence on the illumi- 
nating power. It will be seen that the oil has taken out quite as much 
naphthalene as benzene, although the quantity of benzene in the gas 
exceeds that of naphthalene more than 1,000 times. 

In the distribution of mains there is a further deposit of oil, the 
quantity of which has not been determined. This also contains naph- 
thalene. The conclusion therefore is that the Hastings process re- 
moves, by solution in the deposited oil, about one-fifth of the naphth- 
thalene from the gas. This is probably of itself sufficient to overcome 
the naphthalene difficulty under ordinary circumstances ; but if the 
gas is subjected to an exceptional reduction of temperature, itis evident 
that any deposit of naphthalene is sure to be rendered liquid by the oil 
mist still left in the gas. 

A comparison of the analysis of the original Tea Rose oil used at 
Hastings with the oil deposited after use, discloses an interesting fact, 
which might indeed have been expected from the well known laws of 
solution of vapors in gas. Tea Rose oil begins to boil at about 250° F., 
and 50 per cent. of the oil boils below 460° F. The deposited oil only 
contains about 45 per cent. boiling below 460° F.; and nine-tenths of 
this portion consists of aromatic hydrodarbons not originally contained 
in the Tea Rose oil It follows from this that 100 parts of oil sprayed 
into the gas give up 45 parts in the form of vapor, and absorb 40 parts 
of benzene and other aromatic vapors from the gas. The addition of 
these paraffine vapors to the gas necessarily assists further to prevent 
naphthalene troubles. A considerable portion of them have a boiling 
point approximating to that of naphthalene. If the gas suffers a re- 
duction of temperature during distribution, these vapors will be par- 
tially condensed, and thus serve to keep any deposited naphthalene in 
solution. 

The addition to the gas of hydrocarbon vapors of the paraffine series 
having a boiling point approximating to that of naphthalene, plays an 
important part in the process adopted at St. Helens by Mr. Samuel 
Glover. In this case a portion of the coal is carbonized at a low tem- 
perature ; and the gas therefrom is mixed, while hot, with the already 
cooled gas from high temperature retorts. The result may be expected 
to be similar to that at Hastings. The hot gas containing a great 
variety of hydrocarbons partly in suspension and partly in the form of 
vapor, a portion of the naphthalene will be dissolved out in the hydro- 
carbons condensed from the gas, and the portion not immediately dis- 
solved will, if deposited at all, be deposited in a liquid form. It is, 
nowever, simpler to dissolve out the naphthalene at once on the works, 
and thus preclude the possibility of any trouble afterwards ; and I have 
experimented successfully in this direction during the past six months. 
Having a scrubber at liberty, creosote oil was pumped through, using 
the same oil over and over again, until it ceased to take up naphtha- 
lene from the gas. Two hundred gallons of creosote will dissolve 
the naphthalene out of more than 10 million cubic feet of gas. At the 
time when the experiment was first tried, a number of men had to ke 
employed doing little else than attend to consumers’ complaints of 
stopped services, in addition to which frequently more than 100 lamp 
services required clearing out per day. On using the creosote, the 
complaints quickly ceased, only to occur again, however, about twelve 
days later, when the oil had absorbed about 16 per cent. of naphtha- 
lene. On several occasions the oil had been worked up to saturation 
point, and fresh oil brought into use as soon as the reports of smal! 
lights at the public lamps came in. Each time after changing the oil, 
the stoppages have rapid!y been cleared. 

Used by itself the oil absorbs benzol from the gas equal to about 6 
per cent. of its weight. By adding a small quantity of benzol to the oi! 
before using, this action is prevented. The illuminating power of the 
gas is taken on the works by a jet photometer every half hour ; but no 
effect has been observed on bringing the oil into use. By using a suit- 
able mixture of benzol with the oil, a ready method is obtained of en- 
riching the gas to any required extent, and variations of illuminating 
power are partially neutralized. 

After use the oil is pumped into a still ; the benzol and light oils 
being distilled off by means of steam. By further application of live 





steam, the naphthalene can also be distilled over and added to the tar 
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in the tar well. The creosote left in the still can then be used over 
again, mixed with the light oils. 

I have tried various kinds of oil for the purpose. Prices and local 
circumstances may cause one kind of oil to be preferable to another, 
and the details of working may be varied. In any case the cost is not 
very great and the trouble is slight, the whole system working almost 
automatically. 

Instead of passing the oil through a tower scrubber it would be 
preferable to use a washer-scrubber, which could be kept in efficient 
work by a very small stream of oil. The gas would then come into 
contact with oil containing naphthalene first, and finish with fresh oil. 
In this way the oil could be worked up to saturation point, and thus 
absorb the whole of the naphthalene from a larger quantity of gas. 

In conclusion, I must express my indebtedness to Mr. W. Irwin, at 
whose suggestion I first tried the method I have described, and to my 
Works Analyst, Mr. F. W. Harris, for his assistance in the various 
analyses. 


Since writing the foregoing, I have had my attention called to the 
able and original paper brought before the Institute two years ago by 
Messrs. Young and Glover, in which they recommend the extraction 
of naphthalene from coal gas by methods very similar in principle to 
that indicated in this paper. As I have already stated, the idea was 
suggested to me by Mr. Irwin, who I believe was the first to extact the 
condensable constituents of coal gas on a commercial scale, and who 
has had long experience in their extraction both at carbonizing works 
and at modern coke ovens. This experience proved the effect of high 
temperatures on carbonization to be as I have stated. It was simply 
a matter of arranging the rate of his run of oil as to whether he ex- 
tracted only the heavier or the whole of the condensable products of 
the gas. He, of course, was able to bring his experience to bear in 
testing the actual quantity of the various products of condensation in 
the gas; this being absolutely necessary for placing the process on a 
practical footing. It is also a side of the question which previous ex- 
perimenters have not touched upon, if indeed we except Dr. Leitner, 
whose paper has recently appeared in the Journal of Gas Lighting, 
but whose figures relative to the amount of naphthalene in coal gas 
are much too high—being far above what its vapor tension would al- 
low if it were the ouly condensable constituent of the gas. I simply 
make this statement to show how we arrived at the process indepen. 
dently, and also brought the same to a practical conclusion. 





Correspondence 
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An Anomaly in Incandescent Electric Lighting, 


New York, June 20, 1899. 


To the Editors AMERICAN Gas LIGHT JOURNAL : 

As the following question appears to be of interest to the gas frater 
hity, I have asked it throngh the medium of your paper rather than 
through one of the electrical journals, and hope it will receive an an- 
swer from an electrical engineer. 

The question is, ‘‘ Whether it is not more economical to run incan 
desgent lamps at higher voltages than they are now intended for, even 
if by so doing the life of the lamp is shortened 50 per cent. or even 
more ?” 

In Sylvanus P. Thompson’s ‘‘ Elementary Electricity,” 1898, p. 462, 
is given the following table of data regarding a 10-candle, 50-volt lamp, 
run at different voltages : 


Candle Watts per Probable 
Volts. Amperes. Watts. Power. Candle. Life Hours. 
48 0.77 37.0 8.0 4.3 3,200 
50 0.81 40.5 10.0 4.05 1,500 
53 0.87 46.4 14.5 3.2 800 
55 0.92 ° 50.6 18.5 2.7 480 
58 0.99 57.5 25.5 2.2 250 
61 1.06 64.7 35.5 1.8 150 


It seems fair to assume that the 16-candle lamp will give approxi 
mately the same results under similar conditions. In New York the 
Edison rate for domestic use is generally 20 cents to 15 cents per kilo- 
watt hour, and the cost of 16-candle lamps at retail is, say, 20 cents 
each. The 16-candle, 115-volt lamp consumes 50 watts per hour or 34 
watts per candle. 

Assuming the life of the lamp to be 1,000 hours, the current at 20 
cents per kilowatt hour, will cost 1 cent per hour ; and the lamp, at 20 


If the lamp were run at higher voltage, so that the life would only 
be 500 hours, the cost per hour for current would be increased about 15 
per cent , as more amperes would be used at the increased voltage, and 
the cost per hour for lamp and current would be about 1.19 cents, being 
an increase in cost of about 17 per cent., while by Thompson’s table the 
amount of light would be increased about 45 per cent., and with a 
shorter life for the lamp the increase of light runs up to still higher 
percentages. 

It is impossible for me with the data at hand to give the exact cost of 
the current or increase of light for the 16-candle lamp at the higher 
voltages, but it seems evident that, where the cost of the lamp per hour 
is so small, compared with the cost of the current, it is better to sacri- 
fice the lamp if, by so doing, any better results can be obtained from 
the current. 

It would not, of course, be necessary to increase the present voltage, 
but only to make a lamp for, say, 90 or 100 volts and run it at 115. 

I do not believe that this question suggests any improvement in elec- 
tric lighting, as it must have occurred to our electric friends who are 
‘*Smarter’n we be;” but their answer will, I think, be of interest to 
gas men, even though the question may have never occurred to them. 
Yours truly, GAS. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a 
Mr. S. P. Curtis, formerly of Newark, N. J., has been appointed 
Superintendent of the New York Suburban Gas Company, Mount Ver- 
non, N. Y., branch. 





Mr. CARROLL MILLER has been appointed Engineer-in-Charge of the 
Market street works of the Essex and Hudson Gas Company, Newark, 
N. a 





A CORRESPONDENT, under date of the 8th inst., incloses the following 
from Hagerstown, Md.: ‘‘ The Hagerstown Gas Company has in view 
the making of some extensive improvements at the gas works. Several 
thousand dollars will be expended in the construction, and the capacity 
of the plant will be increased from 150,000 to 300,000 cubic feet per day. 
The order for the necessary ironwork has been given to Messrs. Bartlett, 
Hayward & Co., of Baltimore. Mr. H. E. Dayhoff, architect, has 


| drawn the plans for the houses to cover the generating and other man- 


ufacturing apparatus, and the excavations for the foundations are now 
underway. Two years ago the Company had about 600 consumers, 
and at the present time the number is over 1,000, with plenty of appli- 
cations for new services. When the works are reconstructed a consid 
erable concession will be made in the selling rates.” 





THE Merced Falls Electric Light and Power Company has absorbed 
the properties and franchises of the Merced Gas and Electric Light 
Company, of Merced, Cal. 





Mr. JouHN H. Buakk, who, if we mistake not, was a brother of the late 
James Barnard Blake (at the time of his death,’ which was caused by 
an explosion in the purifying house of the Worcester (Mass.) Gas Com- 
pany, James B. Blake was Mayor of Worcester and Superintendent of 
the Worcester Gas Company), died at his home, 278 Marlboro street, 
Boston, Mass., the morning of the 5th inst. Deceased was one of the 
original promoters of the Worcester (Mass.) and the Lawrence (Mass. ) 
Gas Companies. He was in his 91st year. 





AccorRDING tothe annual report of Mr. W. P. Knowles, Superin- 
tendent of the Richmond (Va ) municipal gas works, the total output 
for the twelvemonth amounted to 214,786,000 cubic feet, which was in 
excess of the quantity sent out for the preceding twelvemonth by 
2,763,400 cubic feet. The balance to credit of works, in the matter of 
receipts over expenditures, is returned at $80,838.21. The number of 
gas lamps in use on the streets (125 of which are of the Welsbach type) 
is returned at 1,648. 





AccorDING to the report of the official gas inspector for Minneapolis, 
Minn., the illuminating valu@of the gas furnished in the city by the 
Minneapolis Gas Light Company during the month of June averaged 
24.44 candles. 





Mr. L. D. Yaaqer, acting as Master-in-Chancery of the City Court, ~ 
Alton, Ills., sold recently at public auction the gas plant formerly 








cents, equals .U2 cent per hour, or a total of 1.02 cents per hour. 
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owned by the Alton Electric Railway and Illuminating Company. 
The purchaser was Mr. D. King, of Boston, who, representing the bond- 
holders, bid $7,000 for the preperty. The bonded indebtedness amounts 
to $69,000. 





LasT month a very successful series of demonstration lectures on 
cooking by gas was completed by the Capital City Gas Company, of Des 
Moines, Iowa. The lecturess was Mrs. Sara Wharton Moore, and the 
entertainment of the guests was smoothly carried out under the direc- 
tion of Mrs. E. G. Pratt, the estimable wife of the Company’s Manager. 





AT the annual meeting of the Burlington (Vt.) Gas Light Company 
no change was made in the managerial staff. 





THE Saturday Review, Quincy, IIls., of the 8th inst., had this to say : 
“Mr. Wm. E. Steinwedell is one of the brightest and best young men 
Quincy ever produced, and we were hoping that he might retain his 
residence in this city and add his young blood and marked ability to 
building up our beautiful city, but it seems that interests of a personal 
nature have willed otherwise and he has removed from our midst. He 
goes to Belleville, Ills., as Superintendent of the gas and electric light 
plants of that city, and we wish to say to the Directors of the Belleville 
Company, and to the citizens of Belleville generally, that they have 
made a wise selection in young Mr. Wm. E. Steinwedell, who, from 
his youth up, has been thoroughly educated, both theoretically and 
practically, in the business of gas and electric lighting. He comes of 
one of Quincy’s oldest, most prominent and best educated families, and 
has received an early training that means future success to any enter- 
prise with which the young man is connected. He will prove a val- 
uable acquisition to the society and business community of Belleville, 
and our loss is their gain. We are truly sorry to have Mr. Stein wedell 
leave Quincy and its manufacturing institutions, to which his father 
and himself have been attached all their lives. Our best wishes go 
with young Mr. Steinwedell, although we shall miss him as a gas light 
and electric official ; as a Turner, of which society he is President, and 
as an especially good citizen of Quincy ; and we speak candidly and 
earnestly when we say that it is with feelings of real regret that we 
chronicle his retirement from our city and circle 





THE Binghamton (N. Y.) Gas Company will have the adjoining dis- 
trict of Lestershire thoroughly piped by August Ist. 





Mr. C. F. LEoNarD has been appointed Superintendent of works of 
the Easton (Pa.) Gas Company. 





AT a special meeting of the Conshohocken (Pa.) Gas and Water 
Company a proposition to increase the bonded indebtedness was adopted. 





THe Board of Directors of the Madison (Wis.) Gas and Electric 
Company have perfected the following organization : President, H. L. 
Doherty; Vice-President, N. B. Van Slyke; Secretary and Treasurer, 
W. F. Douthirt ; Asst. Secy., Charles R. Riebsan ; Manager, John 
Corscot. ‘ 





A CORRESPONDENT says that the Boone Gas Company to construct 
and operate a gas plant in Boone, Iowa, means business. It is capita 
lized in $100,000, and those chiefly concerned in it are: George D. 
Roper, Rockford, Ills.; Ernest C. Brown, of New York ; A. D. Cress- 
ler, of Fort Wayne, Ind.; E. G. Pratt, of Des Moines, Iowa; and Jno. 
G. Holmes, of Buchanan, Wis. 





AT a meeting of the Council of New Rochelle, N. Y., held early this 
month, the proposition to grant a franchise for the construction and op- 
eration of a gas works in New Rochelle by the Westchester Gas and 
Coke Company was rejected. . 





A CORRESPONDENT writes that at the annual meeting of the share- 
holders of the Louisville (Ky.) Gas Company the following Directors 
were elected : Udolpho Snead, John Stites, H. V. Loving, D. X. Mur- 
phy and K.W. Smith. Messrs. Murphy and Smith were chosen to suc 
ceed Messrs. George W. Morris and John M. Atherton, who resigned 
their places. Mr. Morris was identified with the Company for many 
years, and resigned the Presidency thereof some months ago to become 
President of the Mutual Life Insurance Company, of Kentucky. Mr. 
Atherton is in poor health and has retired from active business. He 
says he does not want to be connected with any interest that will de- 
mand much of his time. Mr. Murphy is a well known architect and 
' will make an efficient Director. Mr. Smith is the State Agent of the 








Mutual Benefit Life Insurance Company. The Directors to represent 
the city on the Board (about one-fourth of the Company’s stock is 
owned by the city) are W. J. Abram, T. Hunt Stucky, George Gaui - 
bert and John Doerhoefer. 

THE proprietors of the Knoxville (Tenn.) Gas Company have put the 
gross selling rate at $1.10 per 1,000 cubic feet, with 10 cents per 1,00) 
rebate for prompt payment within 10 days. 








THERE is little doubt that the United Gas Improvement Company has 
secured the necessary three-fourths of the stock of the Hudson County 
Gas Company, of Hoboken, N. J., which proportion was required to 
give the purchaser complete control, in so far as the issue of new secur- 
ities, etc., is concerned. The text of the offer is appended : 

‘1, All the stock of- the local Company is to be purchased at the 
price of $187.50 per share, or at the rate of 375 per cent., on August 1, 
1899. 

‘““2 The stock is to be paid for in cash, upon delivery of the cer- 
tificates duly assigned to the New Jersey Title Guarantee and Trust 
Company, of Jersey City, on or before the above date. 

‘°3 Stockholders, however, have the option of accepting for all or 
any part of the stock so sold and delivered, in lieu of cash, 5 per cent. 
bonds of a new corporation to be formed to take over all the gas prop- 
erties in Hudson county, which bonds will carry interest from August 
Ist, 1899. 

‘4. Those electing to accept bonds will be entitled to purchase stock 
in such new corporation at 25 percent. on its par value, equal in par 
value to their holdings in this Company, or so much thereof as shal! 
be transferred for bonds of the new Company. 

‘©5. The holders of stock sold for cash will not be entitled to purchase 
stock in the new Company. 

‘*6. Holders of stock who shall elect to take bonds for all or any part 
of their stock in this Company will have until 10 days after notice to do 
so to exercise such option, and with such notice will be given a state- 
ment of the amount of stock and bonds that will be issued by the new 
Company. 

‘7, Unless accepted by the holders of at least three-quarters of the 
outstanding stock of this Company, on or before August 1, 1899, this 
proposition of the United Gas Improvement Company will be with- 
drawn.” 





THE same purchasing parties have offered to purchase all of the stock 
of the Jersey City Gas Light Company, at the price of $250 per share, 
and all of the stock of the Peoples Gas Light Company, of Jersey City, 
at $250 per share. We understand that an offer of par has also been 
made for the stock of the Consumers Gus Company, of Jersey City. 
The terms of the circular as given above virtually apply to shares of 
the Companies named in this paragraph. 





THE new gas rate at Alexandria, Va. (gross, $1.30, less 10 per cent. 
for pronipt payment) is now in force. 





THE franchise for a gas works at Marine City, mention respecting an 
application for which to the authorities has hitherto been made in the 
JOURNAL, has been granted. The grant is to last for 30 years, and 
those chiefly concerned in it are Messrs. Frank D. Jenks and A. D. 
Bennett, of Port Huron, Mich.; and J. T. Lynn, of Detroit. 





ON the 7th inst. the Board of Public Works, Louisville, Ky., refused 
to grant permits to the Kentucky Heating Company to lay down pipes 
in certain streets, for which privilege the Company petitioned some tim<¢ 
ago. When the Heating Company applied for the permits the applica- 
tion was opposed by the Louisville Gas Company, and the attorneys fo: 
both eventually argued the matter at length before the Board of Public 
Works. A few days ago City Attorney Stone sent an opinion to the 
Board, in which he took the ground that the permits should be granted 
Later on Judge Humphrey filed a written brief combating the points 
raised by Attorney Stone. The opinion of the Board is as follows: 
** Acting upon the application of the Kentucky Heating Company t 
lay down its pipes and mains for fuel and heating purposes in and 
along’ the streets and alleys of the city of Louisville, in accordance wit! 
an ordinance approved August 11, 1888, and inasmuch as the said Com- 
pany has admitted that it is furnishing natural and artificial gas for 
other than heating purposes, same being in violation of the foregoing 
ordinance, this Board hereby declines to issue further permits to the 
said Company.” The matter will now be taken into the courts for fina! 
(Continued on page 95.) 
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(Continued from page 94.) 
settlement. : Meanwhile the Heating Company 
cannot make any main extensions. 


THE following is from the New York Jour- 
nal of Commerce, dated the 8th inst. : 

‘A meeting of representatives of Buffalo, 
N. Y., Gas Companies was held in this city on 
Thursday, at which acombination of the gas in- 
terests of that city, exclusive of natural gas, was 
definitely arranged for. A new Company will 
be organized, to be known as the Buffalo Gas 
Company, which will take over the Buffalo Gas 
Light Company, the Buffalo City Gas Com. 
pany, the Mutual Gas Company and the Peo- 
ples Gas Light and Coke Company, the latter 
an Addicks concern. The ownership of these 
Companies has been largely identical for some 
time. The union of these Companies will be 
effected in the following way: The Buffalo Gas 
Company and the Buffalo City ‘tas Company 
will be consolidated, and the Mutual Gas Com 
pany will then be merged with these. The 
Peoples Gas Light and Coke Company will 
remain as a separate corporation for some time, 
but as the Buffalo City Gas Company owns 90 
per cent. of its bonds and stock, which will be 
turned over to the new Company, the latter 
will have control. The new Company will 
havea capital of $16,000,000, of which $7,000,000 
will be in bonds bearing 5 per cent. interest, 
payable semi-annually, $2,000,000 in 6 per cent., 
non-cumulative preferred stock and $7,000,000 








in common stock. Of the bonds, $5,900,000 | 


will be held in trust for the purpose of retir- | 


ing an equal amount now outstanding of a 
$7,000,000 authorized issue of the Buffalo City 
Gas Company. The remaining $1,100,000 au- 
thorized for the latter Company will not be 


issued, while the remaining $1,100,000 author- | 
ized for the new Company may be issued for | 


improvements. Of the preferred stock, about 
$1,710,000 will be used to take up an equal 
amount of outstanding debentures of the vari- 
ous Companies, while the common stock will 
be exchanged for that of the present concerns. 
The balance of the preferred stock will be held 
in the treasury for the present. It is likely 
that the Peoples Gas Lightand Coke Company 
will be formally amalgamated with the others 
at a later date. A.C. Humphreys will be Pres- 
ident of the consolidated Company.” 





The Market for Gas Securities. 





For the past week, and without any seeming 
good reason therefor, quotations for city gas 
shares showed a marked shrinkage in values, 
which decline was particularly noticeable in 
the instance of Consolidated. Closing last 
week (Friday) at 188} to 189, the minimum 
rate was reached about mid-week, and at noon 
to-day (Friday) sales were made at 1824 with 
that figure bid and 183 asked. Itis particularly 
noticeable just now that none of the Compan- 
ies is making a very hard struggle to secure 
additional business, although that fact is not 
to be taken as meaning that the rate war is at 
anend. Standard common is without change, 
and Amsterdam common is down about 1} 
points. Mutual is nominally 260 bid. It is 
worth and eventually will bring very much 
more. While it would be mere guesswork to 
predict the situation, to a man on the pavement 
it seems that the ‘‘ magnates” are not as bold 
warriors to-day as they were in the budding 
month of May. 

Brooklyn Union is steady, at 142 to 145, and 
a slight flurry in Peoples, of Chicago, was 
caused by the announcement that the Ogden 
Company had decided to bond itself for several 
millions, some thousands of which were to be 
expended in extending its business at the ex- 
pense of the Peoples Company. There is noth- 
ing in such talk. Buffalo gas seems to be vie- 
ing with Bay State, so far as low level seeking 
is concerned. The former is 94 bid, the latter 
is not in demand, at 2 bid. Lacledes show a 
hardening tendency, and Syracuse is noticea- 
bly better. The market as a rule for outside 
shares is decidedly on the strong side. U.G.I. 
Company is 166 bid. We repeat our prediction 
that these shares cannot fail to go to 200. 





Gas eeocke. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 
16 Watt Street, New York Ciry. 
Jury 17. 


&=™ All communications will receive particular attention 
(= The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated ............se0. $39,078,000 100 182% 1833 
Central Union, Bonds, 5's. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 4 

© = 1st Com. BB..c00- 2,300,000 1,000 115 118 
Metronolitan Bonds ...... 658,000 = 108 112 
MUUMAL....cccccccees ecccesee 3,500,000 100 260 m 

© FRB ce doce ccsace e+» 1,500,000 1,000 100 102 

Municipal Bonds........++++ 750,000 





New Amsterdam Gas Co... 13,000,000 
ne 10,000,000 
WOME, POs icctevsccscce 11,000,000 

Northern Salen, Bends. 5’s. 1,250,000 

New York and East River.. 

Bonds Ist 5’s............ 3,500,000 

oe ORCI FE dscces 1,500,000 
Richmond Co., 8. I......... 348,650 
= BORE <cccce 100,000 

I i icedcsadccticosece 5,000,000 
Vo 5,000,000 
Bonds, 1st Mortgage, 5’s 1,500,000 

MOUND da veecwsencadves seve 299,65 

Out-of-Town Companies. 
Brooklyn Union ..,... eescece 15,000,000 
- * Bonds oe 8) 15 000,000 

ee e 50,000,000 
= Income Bonds... ++» 2,000,000 

Binghamton Gas Works.. . 450,000 
” Ist Mtg. 5’s........ 450,000 

Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 
2d ™ " “4... 3,000,000 

Buffalo City Gas Co. ....... 5,500,000 

7 ” Bonds, 5’s_ 5,250,000 

Central, San Francisco..... 2,000,000 

Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 

iaidcadeccccdsscnes 1,144,700 
1st Mortgage.........00. 1,207,000 

Consumers. Jersey City.... 2,000,000 

i Bonds seseee.sss 600,090 

Jincinnati G. & C.Co....... 8,500,000 

Consumers, Toronto........ 1,700,000 

Capital, Sacramento........ 500,000 
J ae 150,000 

Consolidated, Baltimore... 11,000,000 
Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s. ...... 910,000 
Consolidated, 1st 5’s.... 1,490 000 

Consolidated GasCo.of N.J. 1,000,000 
ni Con. Mtg. 5’s...... 380,000 

Consolidated G. & E. Co.’s., 

Little Falls, N.Y.......... 90,000 
Baa césednecccavdeee 75,000 
Detroit City Gas Co........ 4,560,000 
© 6 Peler Lice 89S. ..ccee 4,546,000 

Detroit Gas Co., 5’s.... .. 423,000 
Oe By Bihiiddawncecacs 31,000 

Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 

Fort Wayne ..... ecccccce ++» 2,000,000 

* Se 2,000,000 

Grand Rapids Gas Lt. Co.. 1,0004000 
: Ist Mtg.5’s........ 1,125,000 

Si. kcncsctocctaccceces 750,000 

DO sctes cccvcicess 2,000,000 

7 Bonds, 6’s....... 2 650,000 

Jackson Gas Co......ecee0. 250,000 
= Ist Mtg. 5°S....ccec 250,000 

I GR ices ccccccasecss 750,000 

Lafayette Gas Co., Ind..... 1,000,000 
PN ckikdnnde cacancesde 1,000,000 

ie deasnceics aegned 2,570,000 

Laclede, St. Louis.......... 7,500,000 
py Ee 2,500,000 
ON i ctscesoes duces +++ 10,000,000 

Madison Gas & Elec. Co... . 400,000 
> lst Mtg. 6's. ....... 350,000 

Montreal, Canada enanseesec 2,000,000 

Newark, N. J.,GasCo...... 1,000,000 
DORE OS cccccccesesese 4,000,000 

New Haven..... Steneeee esse 1,000,000 

Nashville Gas Lt. Co........ 1,000,000 

Oakland, Cal............ sees 2,000,000 

“ Pe 750,000 

Peoples G. L. & Coke Co., of 
CRIGRGR evs cccvesccccccce 25,000,000 

Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage....  20,100,C° 
. 2d ni «.-- 2,500,000 

Peoples, Jersey City........ 500,000 

Rochester Gas & Elec. Co.. 2,150,000 
Preferred..... cccccccece 2,150,000 
Consolidated 5’s........ 2,000,000 

San Francisco, Cal. ........ 10,000,000 

St. Paul Gas Light Co...... 1,500,000 
1st Mortgage 6’s....... 650,000 
Extension, 6’s..... 600,000 
General Mortgage, 5's 2,428,000 

St. Joseph Gas Co.......... 1,000,000 
” ist Mtg. 5’s...... 750,000 

Syracuse, N. Y......... 1,750,000 
i ctebicacdedcccoe: 1,612 000 

Washington, D.C .......... 2,600,000 
First mortgage 6°s...... 6(.0,000 

Western, Milwaukee ..... 4,000,000 
Bonds, 5's ...... 3,830,500 

Wilmington, Del............ 600,000 


100 
100 
1,000 
1,000 
1,000 
50 
1,000 
100 
100 


1,000 
500 


1,000 
1,000 
1,000 
1,000 
1,000 


100 
1,000 


100 
1,000 


1,000 
1,000 
1,000 

50 


1,000 
25 


100 


1,00€ 


3414 
Bale 
100% 


95 


109 
112 
70 


718 
135 
112 
130 


142 
118 


40 
95 
92 
68 


9% 


105 


70 
106 
95 
107% 
178 


a 


6154 


87 


65 
9414 


R 
105 


96 
225 
68 
81 
106 
5446 
95 
107 
68 
102 
200 


123 


110 
53g 


9 
16 
31 

260 


16 
214 





3514 
594% 
101 


97 


138 
114 


FI 
1u% 


85 


104% 
75 
108 


ile 
183 
235 

35 


61% 
118 


220 
128 
100 
275 

70 


108 


100 
108 
70 


220 
130x 
300 


11754 


112 


105 


Skea S: 


Sie: 


84 
265 
100 
108 
























































































96 


American Gas Light Journal. 





July 17, 1899 








Advertisers’ Index. 





GAS ENGINEERS. 


Page 


Wm. Henry White, New York City............... occedecs 
Fred. Brede], Milwaukee, WiS........sscsesscevsceseveees 
Geo. R. Rowland, New York City......... $ebseeeeuasnyse 
The Western Gas Construction Co., Fort Wayne, Ind.... 
Humphreys & Glasgow, New York City.......ssseeees-e: 
American Gas Co., Phéla., Pa.,......005. Sedesreocceccoeses 
David Leavitt Hough, Bow Werks CRP w ccsccssenccscesoses 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 
Baxter & Young, Detroit, Mich......cecesesess 
United Gas Improvement Co., Phila., Pa.. eecess 
James T. Lah, Dotrolt, Mich.....ccccccccocceccavecscecs 
A. E. Boardman, Brevard, N. C.......... saeniven idan ees 


Pewee eeeene 


PROCESSES. 


Bartlett, Hayward & Co., Baltimore, Md........... seeees 
United Gas Improvement Co., Phila., Pa........seee0.00s 
Burdett Loomis, Hartford, Comt.......ccscscccccsscsesecs 
National Gas and Water Co., Chicago, Ills............000. 
Economical Gas Apparatus Construct'n Co.,Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind.... 
Humphreys & Glasgow, New York City.....sesssseasses 
Gilbert & Barker Mfg. Co., New York City.............. 
Sutherland Construction & Improvement Co., N.Y. City 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd’s Sons, New York City.......ccsscssseees 
Continental Iron Works, Brooklyn, N. Y...e...cececeeees 
OR Ae I, Ms, TOs nécevncnesesecietenscesedcsees 
Kerr Murray Mfg. Co., Fort Wayne, Ind ........seeeee-- 
Stacey Mfg. Co., Cincinnati, Ohio........ccccscccesccscece 
Bartlett, Hayward & Co., Baltimore, Md..........seeeses 
Davis and Farnum Mfg. Co., Waltham, Mass............ 
hs Bs Se i, ME, BR vkncnbedesace dadcanenavesads 
Isbell-Porter Company, New York City.......scseseeses 
Fred. Bredel, Milwaukee, Wis.........scccccccccscccesess 
United Gas Improvement Co., Phila., Pa.......cscceesees 
National Gas and Water Co., Chicago, Ills........... wae 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind.... 
Humphreys & Glasgow, New York City......cese.<s.sees 
Asnettgnn Gat Os., PRIAR., Picccdccicvscctarccccsscccevce 
Logan Iron Works, Brooklyn, N. Y....cccsccsccevcvecsces 
Riter-Conley Mfg. Co., Pittsburgh, Pa........ 
Baxter & Young, Detroit, Mich......... sccccsccscsseecs 
Berlin Iron Bridge Co., East Berlin, Conn.......cessee0-- 
G. Shepard Page’s Sons, New York City.................- 
James T. Lynn, Detroit, Mich................ secceseccccs 
A. E. Boardman, Brevard, N. C.. P 
Gilbert & Barker Mfg. Co., New York City... ovcpesceces 
Sutherland Construction & Improvement Co., N.Y. City 


SCRUBBERS AND CONDENSERS, 


B.D. Week B Oo., Filia, FO. sive vecccscsvasecanseviuks 
James R. Floyd's Sons, New York City.......sesssseseses 
Continental Iron Works, Brooklyn, N. Y.,..ccsecssseees 
Logan Iron Works, Brooklyn, N. Y.....cccscccccesesceecs 
Riter-Conley Mfg. Co., Pittsburgh, Pa........csccssseses 


115 


- 102 


118 
107 
114 
109 
99 
120 
100 
98 
98 


116 
114 
116 
112 
115 
113 


. 112 


114 


. 114 


102 
107 


+ 108 


99 
120 
100 
102 
116 
115 
112 
101 
112 
112 


ow 113 


98 
98 


114 
116 


. 114 


116 
115 


TAR AND CARBONIC ACID EXTRACTOR. 


R. D-Woad & Co., Phila., Pa.....srcccccccccscseccesesecs 


~~’ 


AMMONIA CONCENTRATORS. 


Michigan Ammonia Works, Detroit, Mich..........ssee00s 
American Gas Company, Phila., Pa...... 


GAS METERS. 


John J. Gritin & Oo., PRBR., POccrisernccodssevocsscioness 
American Meter Co., New York and Philadelphia..,..... 
Helme & Mclilhenny, Phila., Pa............. Seba snt 
D. McDonald & Co., Albany, N.Y..... SO. ndes Casas 
Nathaniel Tufts Meter Co., Boston, Mass,....1......+.--. 
Maryland Meter and Mfg. Co., Baltimore, Md............ 
Metric Metal Co., Erie, P&.....cscscsseccssees SPOTTY TT Te 
Keystone Meter Co., Royersford, Pa......cssccssseeeeeees 
Detroit Meter Company, Detroit, Mich.... 


eeeeee 


eeeeeereeseeee 


PREPAYMENT METERS. 


American Meter Co.. New York and Philadelphia. . 
John J. Griffin & Co., Phila., Pa...... ssessevees 
D. McDonald & Co., Albany, N. Y.....cscsscccccccccscess 
Helme & MclIlhenny, Phila., Pa.......c.cccccccccesevcces 
Nathaniel Tufts Meter Co., Boston, Mass.,..........- seve 


114 


97 
102 


- 119 


119 

80 
117 
119 
118 





GAS AND WATER PIPES. 


M. J. Drummond & Co., New York City..... sevccccccces 
R. D. Wood & Co., Phila., Pa........ 114 
Warren Foundry and Machine Co., New York City...... 117 
Donaldson Iron Co., Emmaus, Pa.... .scsccssescceseccecees 117 
Utica Pipe Foundry Co., Utica, N. Y............ jedenete Eee 


se eee eeeeeeeeeeeeees 


PIPE CUTTERS. 
The Anderson Pipe Cutter Co., East Boston, Mass........ 99 


GAS MAIN STOPPERS. 


Safety Gas Main Stopper Co., N. Y. City...sccccseeeseses 99 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y...ccssscsscccccccccccccceees 109 


GAS COALS. 
Penna Gas Coal Co., Phila., Pa....sssccccsscccccescreveeees LLL 
Perkins & Co., New York City ........cssccteececsseeeee J10 
Despard Gas Coal Co., Baltimore, Md.......... BrOrer cove OLE 
Westmoreland Coal Co., Phila., Pa......... evghiKecenseas (SOe 
Berwind-White Coal Mining Co., New York and Phila... 110 
CANNEL COALS. 

Perkins & Co., New York City ...seseeseeees © Fe 
Greasy Creek Cannel Coal and Tramway Co., Chicago.. 97 
CONVEYORS, 

The Link-Belt Machinery Co., Chicago, Ills .......... coe 
GAS ENRICHERS. 

Standard Oil Co., New York City ...ccccccccecsececeeecee IIL 
The Sun Oil Co., Pittsburgh; Pa.......sse..sseeceeeeeeeee Il 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind...c.c.cscccccccscsccecceseces Ill 
GAS GAUGES. 

The Bristol Co., Waterbury, Cont....cccccssccsseesereees 100 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 109 


Isbell-Porter Co., New York City.....scccccsccsccccccccces 114 
RB. D. Wood & Co... Phila, PA...cccccccccccccccccccccccces 114 
Wm Mz. Crane Co., New York City.....cccscsssseses 100 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y....ccccsessseees 108 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J......cccccceceeeess 108 


B. Kreischer & Sons, New York City.......sesecseeseeses 108 
Adam Weber, New York City......cscccccccsccvecsecccees 108 
Laclede Firebrick Mfg. Co., St. Louis, Mo.........ess0++5 108 
Cyrus Borgner, Phila., PO....ccsccccccccccccsccocscccscess 1086 
James Gardner, Jr., Pittsburgh, Pa........sceesesees coos 103 
Henry Maurer & Son, New York City..........eeseseeee+ 108 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 108 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 108 
Brooklyn Firebrick Works, Brooklyn, N. Y.......+++++++ 108 


REGENERATIVE FURNACES. 


Bartlett, Hayward & Co., Baltimore, Md............ eceee 
Fred. Bredel, Milwaukee, WiS........cccceseseevesseseees 
J. H. Gautier & Co., Jersey City, N. J..ccccceccscecseeces 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 
Adam Weber New York City.... 


SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City......cccccscsccscccccees 114 
Continental Iron Works, Brooklyn, N.Y.......seeseseee0 114 
Logan Iron Works, Brooklyn, N. Y.... 
R. D. Wood & Co., Phila., Pa... 


covccccccvcccseces 116 


cocccccccceccces 14 


INCANDESCENT GAS LAMPS. 


Welsbach Commercial Co., Phila., Pa...csssssccceeeceees 106 


BURNERS, 
C. A. Gefrorer, Phila., Pa......... cocccecepescccccscececce 2046 
Wm. M. Crane Co., New York City. yabbhaesnbeds's ocs 87 
D. M. Steward Mfg. Co., Chattanooga, Tenn...... ccocecce 8 
LAVA GAS TIPS, 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 99 


STREET LAMPS. 


Welsbach Street Lighting Co., New York and Phila..... 104 
Thos. T. W. Miner, New York City....ccscocccccccccscse. 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 109 
Greenpoint Chemical Works, Brooklyn, N.Y.......+.+++. 109 
van Baarda & Co., Dusseldorf-on-the-Rhine............+. 109 


VALVES. 

Ludlow Valve Manufacturiug Co., Troy, N. Y. 0... +055. 1 
Chapman Valve Manufacturing Co., Boston, Mass....... 1\\) 
R. D. Wood & Co., Phila., Pa............ Ps ee ee eves 114 
Continental Iron Works, Brooklyn, N. Y.......++...-.... 114 
The P. H. & F. M, Roots Co., Connersville, Ind...... evce 108 
Isbell-Porter Co., New York City. ........cseecsseeesesee. 
The Western Gas Construction Co., Fort Wayne Ind.. 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind...... sees 
Isbell-Porter Company, New York City........ = 
Connelly Iron Sponge and Governor Co., New York City 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City ...... Span bLEESCccbe0. L15 


GAS ENGINES. 
Backus Water Motor Co., Newark, N. J...cessseseeessse- 58 


ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 99 


PURIFIER SCREENS. 
John Cabot, New York City..... pesestadenceuscoencses.. 100 


GAS STOVES. 


American Meter Co., New York and Philadelphia ....... 
Maryland Meter and Manufacturing Co., Baltimore, Md. 
Keystone Meter Co., Royersford, Pa..........+. cecccces 

Wm. M. Crane Co., New York City..,..... peer TT Tee 100 
Nathaniel Tufts Meter Co., Boston, Mass........... .... 


HOT WATER HEATERS. 


J.P. B. Sadtler & Co., Baltimore, Md.....cccccccsesceces 98 
Wm. M. Crane Co., New York City............ bbeakeesie 


GASHOLDER TANKS. 


J P. Whittier, Brooklyn, N. Y.... 100 


GASHOLDERS., 
Bartlett, Hayward & Co., Baltimore, Md..........0.+0+. 113 
Continental Iron Works, Brooklyn, N. Y....eseese08 «.-. 14 
Deily & Fowler, Philadelphia, Pa............. coossseccess 116 
Davis & Farnum Mfg. Co., Waltham, Mass............... 112 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... 
Stacey Mfg. Co., Cincinnati, Ohio...... Peeecccscescoceces 
R. D. Wood & Co., Philadelphia, Pa.......csceeee csseees 
Logan Iron Works, Brooklyn, N. Y... 
Riter-Conley Mfg. Co., Pittsburgh, Pa.......ssse.se.e0e- 


decccccece LIZ 
115 
114 
116 
115 


Sees eeeeeeseee wees 


CHEMICALS. 
Emken Chemical Co., New York City................ en 


GAS SECURITIES. 
Henry Marquand & Co., New York City........... covers 9” 


PATENTS. 
H. S. Thornberry, Washington, D. C........ceceveeeees ; 


ADVERTISING. 
J. Howland Harding, New York City............ ‘enkedes 7 


BOOKS, ETC. 
Newbigging’s Handbook.........sesseseeeerss occcccesece 
Scientific BOOKS. .......sseeesesees pdecevedeers edvedecegece 
Digast of Gas Cnens...:0000se.00000s..+.eeecceeees 
Practical Photometry............ covcecce 
Gas Flow Computers....... eeedsseesceces 
Hughes’ ‘Gas Works”’...... 6606050060 0bbs cn seegeeeetéoes 
Gas Engineer’s Pocket-Book......s.ssseee08 evadetecceds . 97 
Excerpts from Reports of Gas Commissioners........... 
ETERS 00. cedesencesbusecuonse wceccecedéecceeccecs | 09 


Directory of Gas Companies: bbeseas bnddsries toeesene “ar 
Practical Handbook on Gas Engines .. ................. 
Coal Tar Tree........ euseeben ene ppintaseiane Sea béciers cooce 9 


SUPERINTENDENT WANTED. 


In excellent town, 10,000 population. Practical all-round gas 
man desired, experienced in putting out gas stoves. Goo: 
opportunity for young man at present assistant in som ° 
other works. Salary, $1,000, with reasonable prospects 


Andress ** A. B. C.,” 
Care this Journal. 


WANTED, 


One Connelly Ten-Inch Governor. 
Also, 
One Station Meter, 
with 8 or 10-inch connections and capacity of 30,000 cu. fee 
per hour. Address 








1258-2 








COVINGTON GAS LIGHT CO., 





1258-1 Covington, Ky. 
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Position Wanted. THE LINK-BELT MACHINERY CoO., 


Thoroughly Competent and Up-to-Date | ENGINEERS, FOUNDERS, MACHINISTS, 
Gas Engineer Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK-BELT wicinsre'itnoens 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
a 4 i ——_ existing conditions and available space. 
quantity of good, usable second-hand Gas Apparatus, of ** Link-Belt*”? Breaker. CATALOGUE UPON APPLICATION: 
various kinds and sizes, such as Purifiers, Station Meters, | —a — 


Exhausters, Scrubbers and Condensers, Bench Ironwork, 
9 ’ | 
Water Gas Machinery, Tanks, etc., etc. Gas Companies or | FOR GAS AND 
Contractors who can use such will find it worth while to | DOM ESTIC USE 
0 write for prices, stating their requirements. Gas Companies 9 


having apparatus to dispose of are invited to communicate | 

























esires position as Superintendent or Manager of a Gas | 
Plant Best of references, Address 
1238-tf “A. Z.,,” care this Journal 











SECOND-HAND APPARATUS. 


| am in position to offer at attractive prices, a considerable 























Gro. R. Histor, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘ Thisis a 





























; upon the matter. F. H. SHELTON, remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 lbs. of sperm candles.” 
“4 315 Fidelity Building, 112 N. Broad St.. Pha. | This coal mined and shipped in box cars. Write for sample car and delivered price. 
| and T C 
Tre Greasy Greek Cannel Coal «t Tramway Go., 

ca Z | 163 W. Washington Street, - - - Chicago, Ills. 

f tmnt: Mi oeting me neem — 
0 EFamken Chemical Co., 
1545 Broadway, New York City, 

. r ity. - Y. 
0 a 175 South £&treet, New York City Works, Long Island Cty, N. Y 


your Advertising Matter for you. MINERS OF MONAZITE AND MANUFACTURERS OF 


: THORIUM 4% CERIUM NITRATE. 
| HENRY MARQUAND & 60. ase Mair 
| INCANDESCENCE FLUID 


: BANKERS | sew oo 
For Making Non-Shrinking Mantles of Highest Luminosity. 











15 


AND 




















; BROKERS. . BR AY’S | BURNERS 


9° 160 Broadway, New York City. Are Used in every Country in the Wor'd. 


Owing to the steadily increasing demand year by year, additions to 
factory and plant have been constantly made, resulting in the 6 Y 
largest and best equipped Burner plant in the world. Burners are 
























Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


OPERATING EX- Goncel 


PENSES. 
pensive. Write to 


made for all pressures and conditions. There is but one ‘* BRAY” 
Burner. Accept no imitation. Write for our new Pamphlet. 


If interested in ACETYLENE BURNERS send for samples. A 


WILLIAM M. CRANE COMPANY, 
| THE GAS ENGINEER’S POCKET-BOOK. 


0 By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - - $3.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
enided anauhet ~£ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New Yorx. 
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bUlnertand Construction & Improvement U0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 











Owners of the “ SUTHERLAND ”’ Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


CORRESPONDENCE SOLICITED. 














MOUNT HOLY OFF COLLEGE, 


South Hadley, Mass., 


A. L. WILLISTON, Treasurer. 


GILBERT & BARKER MANUFACTURING COMPANY : 

Gentlemen—The 1,000-light Springfield Gas Machine which you furnished Mount Holyoke College in 1897, 
lighting six new dormitories, Mary Lyon Hall, the Library and other buildings, has been in use for two full College 
years, and is giving very good satisfaction. 

With your Automatic Mixing Regulator and Welsbach Burners, the quality of the light is good and well 
adapted to all the various purposes of the Institution, and I am pleased to be able to so report to you. 

Yours very truly, A. L. WILLISTON, Treasurer. 


Norrnampton, Mass., July Ist, 1899 








An Economical Hot Water Heater. 


PERFECT COMBUSTION. NO SMOKE. NO ODOR. 


FULLY GUARANTEHED. 


Will heat the Water in a Boiler in less than half the time required by a Range, and at less than halt 
the expense. Nothing to get out of order, and will last a lifetime. 








Bur Fao City Gas Co., BurraLo, N.Y., April 1, 1899. 

J. P. B. Saptier & Co., 813 8. Howard St., ’ Baltimore, Md. 

Gentlemen—Replying to your favor of the 30th of March. 
The Heller Heaters that you have already furnished seem to 
be large enough, and we will not at present care to use any 
of the larger size that you mention. We have had no com- 
we in regard to the Heller Heater that we have used in 

uffalo, and so far they are sa good satisfaction. 

Yours very truly, JENKINS; Engineer. 


Clamp Heater te Pipe about 4 Inches away from bottom of Boiler. 
regular Gas Stove connection, so as to get a good 





BALTIMORE, MD., March 24, 1899. 

J. P. B. Saptier & Co., 813 8S. Howard 8t., Baltimore, Md. 

Gentlemen—A test of the Heller Water Heater witnessed 

by me March 21, 1899, showed that with a consumption of 

30 feet of gas per hour, the water in a 28. gallon galvanized 

boiler could be heated from 59° to 102°, or 43° in one hour. 
Temperature of room at time of test 64°, 

Respecfully, 
Gro. BEaDENKOPP, Ass’t Engineer, Con. Gas Co 


Al use 2 _paaepenmens connection, or 
ow of 


J. P. B. SADTLER & CO., 813 South Howard Street, Baltimore, Md. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 


L. L. MERRIFIELD, M.Inst.M.E., Chief Engineer. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: !'9 eet STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.’ 








The above Company have erected since !893, or are now erecting, their unleorent type of Carbureted 
Water Cas Piants at the following Cas Works: 


ee 


Windsor Street Works, Birmingham, Eng... 


Saltley Works, Birmingham, Eng. 
ke 
UR i ce 
Swindon (New Swindon Gas Co.), Eng. 


Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 
Windsor St. W'ks, Birming’m, Eng. (2d Contract) 2,000,000 


Se ee 
We se PS Eas 
ee eae 


Toronto (Second Contract, Remodeled), . . 
lindsay (Remodeled), . . .... 
ee ee 


Ottawa (Second Contract), . . . . 


Brantford (Remodeled) . . .... 


St. Catherine's (Remodeled), . . . 


ha 1,250,000 EE a ee 125,000 
2,000,000 | Monted, ©... ......., 500,000 

. . 2,000,000 | Peterborough, Ont... .....0202., 250,000 
. . 900,000 | Wilkesharre, Pa 2... . 2... 750,000 
. . 2,250,000 | St. Catherine's (Second Contract). . . . 250,000 
ites | Oey. wt 2,000,000 
Winnipeg, Mann. . 2... 500,000 

Colchester, Eng. (Second Contract), . . 300,000 

«5 SA I ok i ke te le 750,000 
_ « Meee | Weim... tw 500,000 
.. fee | Wepeene..wCww 300,000 
2,000,000 | Crystal Palace District,Eng. . . 2... 2,000,000 

.: Cee ) OR kt te 300,000 
. 250,000 | Caterham,Eng. 2... 2... 150,000 
. . 250,000 | Enschede, Holland, . ......., 150,000 
. 200,000 | Leiceste,En.g ...... . . . 2,000,000 





























“THE MINER” 
Globe | 
Street and Boulevard 


Lamps. | 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


SAFETY Gas Main 


Stopper Go VA 


2iI-E 16 TST. N.Y. 



















FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 


GEORGE R. ROWLAND. 


Formerly with the Continental iron Works. 


Draughtsman and Constructing Engineer. 


Dra’ Specifications and Estimates furnished for the con 
of new works or alteration of old works. Special 























attention given to Patent Office drawings. 
Uffice, No. 245 Broadway, N. Y. City. 





- 


| HIGH PRESSURE 
de>. WATER 

7 TUBE 

BOILERS. 


oO} 
SS Economy, Safety 


|’ eho ie) 


BBE capacity. Du rability 
a 


i Hazelton Baller, 


hs HAZELTON BOLER CO, 








a THE ANDERSON Bstensousir 


Made in all sizes. 







Will cut from 2 in. to 24 in. 








: Pipe Cutting Tool | 


Hor Sale. 


A Small Gas and Electric Light Plant, 
















in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








ARE YOU USING 
| Steward 


Burners? 


If Not, WHY NOT? 











The D. M. Steward Mig. Co., 


N. Y. Office, 107 Chambers St. CHATTANOOGA. TENN. 


re For Outting Cast, Wrought 
D te Iron, Gas & Water Pipes. 


Qy THE ANDERSON PIPE CUTTER 
: COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston,Mass 
N. Y. Office, 135 Greenwich St. 
C. H. TUCKER, Jn., Manager. 
WALDO BROS., 

108 Milk Street, Boston, Mase 








American Gas Light DZournal. 





July 17, 1899. 











USING _ 





SIMPLE, 


The Unique Gas Water Heater. 


THE QUICKEST WATER HEATER MADE 
THE SAME AMOUNT OF GAS. 


INEXPENSIVE, EASILY ATTACHED. 
NECTED TO A COAI. 
IS WASTED, AS IT IS PLACED DIRECTLY UNDER THE 
BOILER, BETWEEN THE ARMS OF THE STAND. 


The Vaican Thermostat. can Thermostat is not es- 


sential in connection with the Unique Water Heater, when it 
is so attached the cost of fuel is reduced to a minimum, and 
perfect satisfaction is Secured. 


















CAN BE CON- 


RANGE. NO VALUABLE SPACE 


The VULCAN THERMOSTAT 
can be applied to most any Water Heater, 
and automatically controls the gas sup- 
ply. With its use there is absolutely no 
waste of gas. 





While the use of the Vul- 





Gas Appliances of All Kinds. 
Gas Tubing and | Gas Fittings. 








WILLIAM MM. CRANE COPPANY. 


1131-1133 


Foundry at Peekskill, N. Y. 


Broadway, New Yor kE. 


Seas f INo. ‘AS is the atest, 








Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 








353-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 





Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 






Street 
Yim Cas Pressure. 
i333 Simple in con- 
struction, 
accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Pans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave,, Brooklyn, N, ¥. 











ALEX. C. HUMPHREYS, M.E.,M. Inst. C,E. ARTHUR G. GLASGOW, M.E., M. Inst. C. E. 


8 nly & GLASGow, 


BANK OF COMMERCE BLDC., 
31 Nassau Street, 
New York. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves abd Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


9 VICTORIA STREET, 
London, S.W., 
England. 






























HOT GAS VALVES A SPECIALTY. 














Send for Catalogue. 







oC. oO. ores ao DB Om” 
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CHARLES M, Jarvis, President. GrorGeE H. Saae, Secretary. F. L. Wiicox, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 feet in width by 100 feet in length, the side walls being of 
brick and the roof being entirely of iron—that is, iron trusses and purlins covered with corrugated iron. The building is 
= ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and closed 
by cords from the floor. No woodwork is used in any way about the construction of the building. 

















. 
NEW YOUR OPPIDE, 718 Pomnct Betiding. Cor. Fulton and Nassau Streets. Main Office and Works, EAST BERLIN, CONN. 
it ‘ *® . - rif i 
Gas Investments in California. 
$8. 
Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 


HI 


of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of anv 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present stret 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee —KLONNE-BRED EL em, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Etc. 





Complete Works Erected with Guaranteed Results. 


EASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, ETC 




















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 








CORFE Is, GAS WORKS_..« 





Wo. 118 Farwvell Avenwue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 











EASIER TO ADJUST THAN ANY OTHER COVERNOR. 









INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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New York, 33 Nassau St. Philadelphia, Broad and Arch Sts. Chicago, 54 Lake St, 


ggssnitt QTRERT LIGHTING ty Way 


a——OQWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED== PATENTED @ 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING « complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 













STYLE No. 976 


CORRESPONDENCE SOLICITED FROM GAS COMPAWIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 








STYLE No. 81. 











NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiuy 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


a.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


~ NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 
































PUBLIC LIGHTING TABLE. 


AUCUST, 1899. 
; ‘Table No. 2. 
Fable No. 1. || NEW YORK 
FOLLOWING THE © | cITY. 
MOON. || Aun Nieut 
LIGHTING. 

















Day OF WEEK. 


Extin- 


Light. | Extinguish.| Light. aaah 


Tue. 7.40 va 2.20 AM 
Wed. | : | 4.00 | 
Thu. 40 =| 400. | ' 
Fri. 40 | 4.00 | 
Sat. 40 NM) 4.00 | 
Sun. .30 4.10 
Mon. 30 =|: 4.10 
Tue. 30 =| «4.10 
Wed. 20 0 | 4.10 
Thu, 40 | 4.10 

Fri. 3.10 4.10 

Sat. 2} 830 4.10 
Sun. [13) 9.10 FQ} 4.10 
Mon. |14} 9.50 |, 4.10 
Tue. | 15 50 =| 4.10 
Wed. |16|11.59 | 4.10 
Thu. LT} 1.00 am) 4.10 
Fri. [18) 2.40 | 4.10 
Sat. |19'NoL. |NoL. 
Sun. |20|/NoL.FmM\No L. 
Mon. |)21;NoL. |NoL. | 
Tue. |2° 10 PM) 8.20 pv 
Wed. |23| 7.10 - | 8.50 
Thu. |2 10 | 9.30 
Fri. 10 {10.00 
Sat. 10 10.40 
Sun. .1LO0 1LQ.11.30 
Mon. |28) 7.10 12 0 AM 
Tue. |29| 7.10 1.10 
Wed. |: 7.10 2.10 
Thu. 131! 7.10 3.10 


= 
i 






































m2 2 2 2 2 PP -D-D 



































2-2? =2 2 -2 -2 2 
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TOTAL HOURS LIGHTING 
DURING 1899. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....215.40 | January. ...423.20 
February. +.184.40 | February. ..355.25 
187.40 | March 
.166:50 | April...... 298.50 
May .......264.50 








140.50 
‘July....... 243: 

August... August ... . 280.25 
September..179.50 | September. .321.15 
October... .213.20 | October . . ..374.30 
November.. 217.00 |. November ..401.40 
December. .238.10 | December. .433.45 





Total, yr: .2221.00 | Total, yr...3987.45 
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OFFICE OF TH-&E* 


Welsbach Light Co., 


BROAD AND ARCH STREETS, 


PHILADELPHIA, PA., June 23, 1899. 


To the Stockholders of the Welsbach Light Company: 


In answer to the many inquiries received from the stockholders as to whether the Welsbach Light Com- 
pany is interested in the Kern Light or the Kern Incandescent Gas Light Company, | am authorized by the 
Board of Directors of this Company to advise you that THIS COMPANY IS NOT NOW AND NEVER 
HAS BEEN INTERESTED IN EITHER THE KERN LIGHT OR THE KERN INCANDESCENT 
GAS LIGHT COMPANY. The Kern Light, or, to designate it more properly, the Kern Bunsen 
Burner for use with an incandescent mantle, and the United States patents upon which it is 
based, were offered to this Company, which refused to purchase them upon the advice of its 
experts, Dr. Charles F. Chandler, of Columbia College, and Dr. Waldron Shapleigh, its Chief 
Chemist, and of its Patent Council, Mr. John R. Bennett, of New York City. 

This Company is not now and never has been interested in the Welsbach Incandescent Gas Light Com- 
pany of England, nor is that Company interested in this Company. Your attention is called to the following 
correspondence, which defines THE POSITION OF THE UNITED GAS IMPROVEMENT COMPANY, 
whose name is mentioned in the advertisements which offer for subscription the stock of the Kern Incandes 


cent Gas Light Company. 
WELSBACH LIGHT COMPANY, 


W. E. BARROWS, President. 


WELSBACH LIGHT CoO., 


BROAD AND ARCH STREETS, 





PHILADELPHIA, PA., June 23d, 1899. 
MR. THOMAS DOLAN, President the United Gas Improvement Company: 


DEAR SIR: In yesterday’s and to-day’s New York and Philadelphia papers appear the advertisements 
of the International Banking and Trust Company soliciting subscriptions to the Capital Stock of the Kern 
Incandescent Gas Light Company. Among the names of the Directors of the said Trust Company published 
in the advertisements referred to appears the name of “ George W. Elkins, United Gas Improvement Company, 
Philadelphia.” As the United Gas Improvement Company has been prominently identified with the Welsbach 
Light ever since its introduction into the United States, the publication of its name in these advertisements, 
which also contain suggestions hostile to this Company, has greatly disquieted many of our shareholders. _ If 
you are willing to give me an authoritative statement of the position of the United Gas Improvement 
Company I shall be greatly obliged. Very truly yours, 

W. E. BARROwS, President Welsbach Light Company. 


THE UNITED GAS IMPROVEMENT COMPANY, 
Broad and ‘Arch Sts., Philadelphia, June 23d, 1899. 


COL. W. E. BARROWS, President Welsbach Light Company: | 

Dear Sir: Answering your favor of even date, the United Gas Improvement Company is 
not now and never has been interested either in the Kern Incandescent Gas Light Company 
or in the International Banking and Trust Company. Mr. George W. Elkins is neither an 
Officer nor a Director of the United Gas Improvement Company, and does not represent the 
United Gas Improvement Company. Very truly yours, 

THOMAS DOLAN, President, 

United Gas Improvement Company. 
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The United Gas Improvement Gompanu 


Broad and Arch Streets, Philadelphia. 





THE STANDARD JUNIOR, 


THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS. 





Under Contract, 1899: 











esc ae che eg a. wae ge 
a a | 
Lowell, Mass. a ee a ; 
es Ps tk tw | 
Darby, Pa... . . re re | 
PS a a ee | 
a | 


po eee ee a ee ee | 


Standard Gas Light Co., New York 


eee Cane | 
WE) Ps Ws bk ee lt we | 
Jersey City, N. me ia ©, WW ey ee we | | 
pO ee a | 
ig tee alas gy ~ gee <a aeeel eo -m | 
OMS. 3's @- 6s ©. @ | 
SS fe ty eg) aah eto | 
OSS ee ee a ee | 
a a a he | 
i ee ee es, Co 
NS ye ee ee | 


ONG eS ae sailed 


Previously built . .. . 


Gee. wee GS CUS SS 





SETS. 


DAILY CAPACITY. 











I 250,000 Cubic Feet. 
I 750,000 
{ 1,000,000 e 
I 50,000 © o 
I 400,000 oe 
I 125,000 
I 400,000 s 
I 750,000 ee 
3 5,400,000 sy 
I 250,000 
I 250,000 “ 
I 1,000,000 as 
I 750,000 oe 
I 125,000 ‘e 
2 3,600,000 ee 
I 125,000 6 
I 250,000 ee 
I 125,000 oe 
I 125,000 6 
I 250,000 
= 
23 15,975,000 wD 
204 187,100,000 6 





317 








203,075,000 ” 
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Established 1858. 
Cuas. E. GREGORY aout. a 


'ncorporated 1890, 
pore V. Prest. & Treas. 


JH. Gautier & Co. | 


Greene & Essex Streets, 
Jersey City, N. J. 


——__ ses 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=a __ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. . 
26a 


SOLE MANUFACTURERS OF THE 




















FLEMMING GENERATOR GAS FURNAGE | 


E. D. Phen 
President. 


A. H. GurKes, H. A. PERKINS, 


Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE ’ 
Fire’ Brick Manufg. Co., 


.CAS RETORTS | 
-FIRE-BRICK ... 


RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the-original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


OSU bine St., St. Louis Mo. 


: ‘ESTABLISHED IN yoas. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 


Manufacturers of 





.|Manbattan Fire Brick and’ Enameled} 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


Clay Retort Works. 
Works, Weber, N.Jd. 


Office, 688 East 15th St., New York.) 


Modern Recuperative 
Furnaces . | 
And Standard Fire Brick and Gas Retorts. | 








atthe hari 




















Fine Brick 


Cray‘RETORTS* 














Works, 
LOOKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Successor to WittIAM GARDNER ww Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 § 

















on 
last 


(ESTABLISHED 1856.) ; 
ly EXCELSIOR FIRE W & RK 8 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
A Cement of great value for patching retorts, 
mouthpieces, making es bench-work joints, thing 
furnaces and cupolas his cement is mixed ready for use. 
Economic and thorough i in its work. Fylly warranted to stick. 
Price List, f.o.b. Galesburg or Mount Vernon. 


In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 ‘6 
In aay ‘less than 100 ‘ ee MS 


GC. GEROULD, Galesburg, Ills. 


Eastern Agent. PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








Tueo. J. Suits, Prest. J. A. Taytor, Sec’y 
A. LamBta, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0.| 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK. FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2. 





WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M. CALLENDER & CO., 82 Pine Street, N. Y. Cit; 


With Numerons []lustrations, 


Price, $3.00 
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National Gas « Water Company. 


CONTRACTORS FOR Gas Engineers 


‘Gas Plant Machinery 218 LA SALLE ST., | INSPECTION AND -ADVICE. 


| 








, | 
SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 
| WATER GAS GENERATORS FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 











(Successors to CONNBIazy &.CO.) . ; 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


CONNELLY IRON SPONGE AND GOVERNOR 60,, 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
| “TRON SPONGE.” ; sp 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 





OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
| AUTOMATIC 


WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 


: GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
J 


IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works.. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States.” ‘Correspondence ‘solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0., No. 357 Canal St, New York. 


IRON MASS 
Hughes’ : For Gas Purification. Cy a n O ge n * 


Acts mmediately, and more efficiently than any other puri- 


cm emeninngas A PURIFYING MATERIAL FOR GAS. 
GREENPOINT CHEMICAL WORKS, | 
66 Gas W orks,” Greenpoint Ave. and Newtown Creek. Brooklyn, N. Y. a aan ae ae ne eee 
The Chemistry of SPECIMENS AND PRICES ON APPLICATION. 
Their Construction and Arrangement, 
Illuminating Gas. VAN BAARDA & CO., 


And the Manufacture and By NORTON H. HUMPH Price, $2.40. MINE OWNERS, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 Pine St... Y. City, DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, C.E. P arson’ S Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


kighth Edition, Revised, with Notices of Recent Im- P A R S O N , S A A R B U R N E R, 


FOR USING COAL TAR AS FUEL. 


PARSON'S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


























provements. 


Price, $1.65. 


These devices are all first-class. They will be sent to any responsible party for triat. No sale 
A. M. CALLENDER. &. CO..,} unless satisfactory. Manufactured by the WATERTOWN SrRAM BLOWER COMPANY 


82 Pine St.. N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N, Y. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE' COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIE IC BOOKS. 





ea HANDBOOK. By Thos. Newbigging. 6th |.HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


COX'S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS-WORKS. $1.65, 

POOLE ON FUELS. By Herman Poole. $3. 
er POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 


CHEMISTRY O* ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 
ee ON HEAT By Thomas Box. 2d 


PRACTICAL PHOTOMETRY: A Guide to the ow of the 
Measurement of Light. By W. J. Dibdin. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Ite Appli- 
cations, $5. Vol. Il., Lighting, $4. 


IRONWORK :: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery, $5. 


pasorosy HANDBOOK ON GAS ENGINES, by G. Lieck- 


LIQUID. FUEL.FOR MECHANICAL AND INDUSTRIAL 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL: Ita History and Use. By Prof.Thorpe. $8.50. 


The above will be forwarded upon receipt of price. 


THEORY OF HEAT. By J. Clerk- -Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. . $1.25. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
a= 4 GAS COALS AND CANNELS. By D. A. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 





TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ~~ gy 4 LABORATORY HANDBOOK. By Jno. 
| Hornby. $2.50 


GAS LIGHTING AND GAS FITTING». By W. P. Gerhard. 
| 50 cents. e 


PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. ; 
CEMENT ; A Manual of Lime and Cement, their eet 
and Use in Construction. By A. H. Heath. $2.50 


A oa BETWEEN THE ENGLISH AND 
ENCH MFTHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with soa! Application tc 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, ————, Storage and Distribution. By 
Philip Atkinson. $1.50. 


as i TRANSMISSION OF ENERGY. By G. Kapp. 
ae” POCKETBOOK. By Monroe and Jamie- 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 
PRACTICAL MANAGEMENT OF DYNAMOS AND MO 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. §$2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. B. 
John T. Sprague. $6. Ppl ’ 


If sent by mail or express, postage or express charges 


must be added.to above prices. We-take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent.@.Q.D. 


All remittances should be made by check, draft, or post office money order. 


No 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF a 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrK EG. 


MINES, = -« Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, } genes, { BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


ae Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 




















GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 658.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound, Orders may be sent to 


A. M. CALLENDER & CO., 33 Pine St., Nok. 


—_ 'rHE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations or 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Ytfice: 
Room 720, Reading Terminal Building, Phila., Pa. 


RWointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 








EpmunpD H. McCuLLouagH, Prest. CHas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Yaa its well-known 


Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Toledo, O., and Pittspuren, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMEN'T. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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Principal Office & Works, Waltham, Mass. 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Boston Office, R’m 18; Vulcan Bldg., 8 Oliver st. 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





| Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





4° Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
; plete Gas; Works. 

Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND: CONSULTING 
> GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





Rooms 201 & 202. 


DETROIT, MICH. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas,,Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 











Geo, Shepard Page’s Sons, 


GAS MAGHINERY. 


Correspondence Solicited. 


69 Wall Street, New York City. 





JAMES T._ LYNN, 


GAS ENGINES 


CONTRACTOR, 


Wayne Bank Building, - DETROIT. 


GAS PROPERTIES PURCHASED. 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


383742 FIFTH AVE., N. Y. 








Kerr Murray Manufacturing Company, 
Steel Gasholder Tanks, 


Sinate, DousLe AND TRIPLE-LIFT GASHOLDERS. 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sees. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor. Carriages, Center Seal and Valve System Connections, Cast and 
Wrought: Iron Fittings, and Connections 3 to 86 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screws Quick Opening 3 to 36 In: Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Adadress, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 














Triple, Double and Single-Lift Gasholders. 
(ron Polder Tanks, | CONDENSERS. 


ROOF FRAMES. Scrubbers, 



































Girders. “| Bench Castings. 
BHAMS 3 OlL STORAGE TANKS 
PURIFIERS. = i —_——___ | Boilers. 


! PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 

- of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








8, BexsSCEREeSTSsSs FROM DECISION s 
BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 
i. 2 ‘ee a cs am in ied of a copy of “ Nii vitae Rie ae ae of Gas Pecado : nested aie 


tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of. the Board of Gas Commissioners with its unusual opportunities for acquiring,jnformation, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing tne cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. Citv. 
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rents ewe te ~~ sR, D. WOOD & CO. “hers... 
400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF e BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


es oe kena SIngle, Double and Triple Lifis, with or without Wrought Iron or Steel Tanks. 
TT PEASE’S PATENT WIRE ROPE. GUIDING FOR GAS HOLDERS, 




















THE MITCHELL SCRUBBER CUTLER’S PATENT FREEZING PREVENTER 
(PATENTED) For Gas Holder Cups. 
3 a THE TAYLOR 
PURIFIERS, CONDENSERS, REVOLVING BOTTOM CAS PRODUCER. 
SCRUBBERS, BENCH WORK. | ‘hronauLic WORK. LAMP POSTS, VALVES, Etc” 








ISBELL-PORTER CO.,_ |: 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. f - 
FOUNDERS AND MACHINISTS. | 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricets— Bridge & Ogden Sts., Newark, N. J. F 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. ome 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. = 


West and Calyer Sts. (Near 10th & 23d St. Fer-ies) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF I 


Gas Etoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. G 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 














, » é Co 

Self-Sealing Retort Mouthpieces & Lids 
For Round, Oval, or “D” Retorts. _ 

! ! 
ILLUMINATING GAS! FUEL GAS! | wo Gas Companies. 

py eee - fe, =e: ii kei oy 
Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 2 

and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 

The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
Cc. a. GEFRORER 
BURDETT LO OMIS, - =» BB tford, Conn. 248 N. Sth St., lites Pa 
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H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
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=a Established 1851. 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 





t 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

















. GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
; WM. HENRY WHITE, 

No. 32 Pine Street, - - - New YorkE City. 
* ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


 PGAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
is Plans and Estimates Furnished. 





| 1899 DIRECTORY . 1899 


OF AMERICAN GAS COMPANIES 


Price - - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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A, (2 Deily & Fowler, = 189% 
i LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 




















. Single or Telescopic. With or Without Iron or Steel Tanks. 
— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


¥ p ‘ Successors to HERRING & FLOYD, | 
JAMES : FLOYD 5 SONS. Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, poqpoestive and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


» Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 











Th 


pe 
) 
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WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. Works at Phillipsburgh, N. J- 



































New York Office, 160 Broadway. 


PPO CAST IRON WATER AND GAS PIPE 


YOU CAN GET A PATENT 


For any Invention. Send me particulars and 
a rough sketch for advice, free. 





&S IMPORTANT to have your attorney at FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
Washington, saving time and expense. 
HENRY S. THORNBERRY, Patent Solicitor, Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, otc., eto 


~ 1427 F STREET, N. W., WASHINGTON, D, C, 

















| GEORGE ORMROD, Mangr. & Treas., Emaus 


temonaye | JouN DONALDSON, Prest., Betz Bldg., Phila., Pa 
S55 RUNMOND &¢” | EMAUS PIPE FOUNDRY 


CAST IRON Co LONALDSON IRON COMPANY. EMAUS, PA 
a en =aal i) 


P"ChS 7 WATER EIDE, = ¥() 








BINDER for the JOURNAL, 















MANUFACTURERS OF 


crea sues cree, 2 BROW | CAST IRON PIPE AND SPECIAL CASTINGS 


: FOR WATER AND GAS. 
Western Office: Monadnock Block, Chicago, IIs. Also, FLANGE PIPE, LAMP POSTS, Etc. 














7 CHARLES MILLAR & SON, Selling Agents, Utica, N. Y. 


PO Pl Para U NOR Hee 


ufacturers of 
jo Lead Pipe, er 
etc., and Jo r 
cA u rs’ an 
ners’ Goo 


rine st CAST IRON PIPE and SPECIALS FOR WATER AND . 





A. M. CALLENDER & C@., 32 Pine Street. N.Y. 





Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


— Established 1854. 


{ D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


.}THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


5; positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 





wr, 
@ 
em 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 30,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


51it West Twenty-first Street, | 51, 53 & 565 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICAGO. 
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NATHANIEL TUFTS SIETER CO. 


ESTABLISHED 1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Consumers’, Station, Test and Experimental Meters. 


Sole New England Agents for the 


PBREECT GAS RANGES. 











Nie 
Xe 
av 








Aid 
| 


Made in four grades, with Price 
and Size 
to suit any condition. 
We Guarantee every Range. 


In competitive tests it shows. 
the greatest 
Efficiency, Durability, and 
Saving in Repairs. 








Jt 
Xe 
Ww 





SEND FOR A SAMPLE AND MAKE YOUR OWN TESTS. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 











Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Etc. 





~m=—_““Perfect” Cas Stoves —- 








MORE OLD METERS 


for Repairs have come to us this year than in the 
Orstipe eree Peers Previnoms, ©. 6k ee te eee tk wt 


WE HAVE A SEPARATE SHOP 


for Repair work, receive Meters of all makes, and employ 
a large force of men. Return all moderate sized lots 
of one hundred or under, in Ten days to two weeks. 


WORK GUARANTEED. 





KEYSTONE METER CoO., 


ROYERSFORD, PA. 


BI 









ia 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 














be readily readjusted 





4 | when the scale of gas rates is changed. 


HELME & McILHENNY, 


Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Vur Own Patents. Strong. Simple. PROMPT ATTENTION. — CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














































FACTORY AT ERIE, PA. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


> GAs METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 














be 
Detroit ‘is one of the best shipping points in the United States for prompt deliveries by rail or watet 
to the East, West or South. 


RUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Stréet, Philadelphia, 


52 Dey Street, New York, 


75 N. Clinton Street, Chicago, 


Occupies this space every alternate week. 








WHEN 


in the JOURNAL. 








others haven’t the honor of appearing 


This is not special—it happens to all, only the 





ITIPROVED LOWE WATER GAS APPARATUS 





A GAS— 
~MAN KNOWS 


THAT HIS 


‘AOIAAGC ODNIDUVHO 


‘SOLVUWVddV WUYOALWId YALWAH 
TANA OILVNOLNV JO e141s siyi ees eueymesie nod J] 


‘SN WOUA ATIGOG AAIdOO ueseeq sey 1! UAAWANAY 
-FaAdNsS AIgnod jo eis styi oes esoymoesie nod J] 


Is completely put together in our shop before shipment, being 
only dismantled sufficiently for transportation, he has an assurance, 
not otherwise possible, that when it is re-erected in his works it will 
fit, and Look to Fit, and, most important, IS FIT. 


WILLIAM HENRY WHITE, 


EASTERN ENGINEER, 
32 Pine St., New York. 


The Western Gas Construction Co., 


FORT WAYNE, INDIANA. 
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